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for  research  agencies  in  the  Armed  Forces  as  a means  of  guiding  further 
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presented  in  the  Foreword  to  this  report. 


FOREWORD 


This  report  is  of  primary  interest  tc  research  workers  con- 
cerned vith  the  selection  and  training  of  personnel  for  specific 
Military  Occupations . Specific  selection  tests  of  known  efficiency 
are  needed  far  the  most  economical  assignment  of  recruits,  replace- 
ments, and  transfers  to  Military  Occupational  Specialties.  The 
objective  of  this  project  was  to  develop  such  selection  procedures 
for  assigning  Arny  personnel  to  Army  transportation  units. 

New  tests  were  needed  to  measure  the  non-intellectual  and 
non-personality  traits  which  contribute  to  success  as  a driver  in  Army 
driving  operations.  Tests  of  sensory  ability  {such  as  ability  to 
remember  what  has  just  been  seen)  and  of  motor  performance  (for 
example,  strength  of  grip)  were  studied  as  possible  predictors  of  good 
drivers.  Information  on  Amy  Personnel  Records  was  reviewed  to 
ascertain  what  might  be  used  to  improve  driver  selection  efficiency. 
Tests  of  skills  and  aptitudes  believed  to  be  required  for  efficient 
driving  were  tried  out.  .. 
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T o gather  the  necessary  information  for  constructing  selec- 
tion instruments,  proposed  tests  were  administered  to  over  1400  Amy 
drivers.  Scores  on  these  experimental  procedures  were  then  compared 
with  ratings  received  on  a drivers'  rating  form  developed  by  the 
Adjutant  General's  Office,  DA.  The  best  predictors  of  gopd  driving 
performance  were  found  to  be  knowledge  of  motor-vehicle  operation, 
experience  in  driving,  other  personal  background  factors  and  attitudes, 
judgment  in  traffic  situations,  conscientiousness  in  following  detailed 
assignments,  and  general  muscular  coordination. 

Field  runs  showed  that  group  tests  designed  to  measure  these 
characteristics  are  from  three  to  five  times  as  efficient  as  the 
individual  tests  currently  in  operation  as  selection  procedures  and 
require  considerably  less  effort  and  time  to  administer. 
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APTITUDE  TESTS  FOR  DRIVERS 


INTRODUCTION 


The  problem  of  efficient  driver  selection  is  of  paramount  importance 
to  the  Arny  as  well  as  to  our  national  economy.  The  Army  in  1951  drove 
nearly  one;  billion  vehicle  miles  in  its  world-wide  operation  ( exclusive  of  the 
Far  East  Command) . During  the  1951  period  military  vehicles  were  involved  in 
18,999  accidents  in  this  large  area  of  operation,  at  a cost  in  excess  of  four 
million  dollars . The  military  index  is  about  1,9  accidents  per  100,000  miles 

of  travel,  which  is  approximately  equivalent  to  the  accident  rate  of  civilian 
r males  between  19  and  25  years  of  age.  The  high  incidence  of  accidents  among 
the  male  population  of  military  age,  exclusive  of  military  accidents,  further 
emphasizes  the  enormous  problem  the  Arny  faces  in  building  up  an  efficient 
mechanized  fighting  force. 

• \ , 

Today  every  recruit  has  a record  of  his  abilities  and  aptitudes  on 
his  Form  20.  Upon  entering  the  Array  he  is  given  tests  to  show  his  capacity 
as  a clerical  worker,  a mechanic,  and  other  occupational  specialties*  How- 
ever, no  crunar .tie  tests  of  the  soldier’s  background  as  a driver  or  bis  apti- 
tude for  driving  are  employed.  The  objective  of  this  study  was  to  find  ways 
of  classifying  men  with  respect  t°  driving  aptitude  and  ability. 

- *>*.  * - * 
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REVIEW  QF  THE  LITERATURE 

A partial  list  of  related  references  has  beren  attached  to  the  list 
of  cited  references  for  those  who  may  wish  to  go  further  into  the  literature 
than  is  warranted  here. 

- ...  - - ' 
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The  problem  of  selecting  drivers  to  improve  the  average  efficiency 
level  is  not  new  and  was  adequately  covered  by  others  (£,  10).  It  has  been 
handled  in  various  ways,  but  no  highly  satisfactory  results  have  been  obtained. 
This  is  partly  due  to  the  fact  that  the  criterion  used  for  selection  has 
usually  been  accident  records.  The  reliability  of  such  records  as  kept  in 
public  files  has  long  been  open  to  question  (1,  3,  5,  12) . To  abandon  the 
accident -index  in  any  form  as  a primary  criterion  o?  driving  performance  or 
as  an  operational  selection  technique  is  not,  of  course,  to  deny  that  a 
driver  with  a high  accident  record  is  a poor  risk.  But  the  establishment  of 
a statistical  relationship  between  the  number  of  accidents  and  some  index  of 
expert  driving  may  be  difficult.  Particularly  is  this  true  in  the  Arny  where 
one  or  two  accidents  usually  disqualifies  a driver  and  where  periods  of  obser- 
vation are  limited.  It  would  appear  that  adequate  ratings  may  be  better 
indexes  of  good  driving  than  accidents. 

At  best  it  may  be  said  that  devices  for  the  selection  of  drivers 
developed  to  the  present  may  be  considered  valuable  mostly  for  spotting  a few 
extreme  cases  that  should  not  be  driving.  After  a careful  screening  by  the 
Army  through  induction  and  enlistment  methods  employed,  it  is  doubtful  if  many 
of  those  highly  unfitted  for  driving  get  into  the  Service.  The  real  problem 
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in  driver  selection  is  that  of  probing  the  psychological  makeup  of  the 
soldier  to  ascertain  which  of  his  characteristics  and  capacities  correlate 
with  successful  Army  vehicle  driving  perf onnance , It  would  seem  that  the 

factors  which  correlate  with  ratings  would  be  the  best  operational  criterion 
of  selection. 


The  various  methods  of  streetcar,  bus,  and  motor  vehicle  operator 
selection  end  improvement  previously  used,  for  example,  (2,  4,  7,  9,  11)  may 
be  classified  into  the  following  categories: 


1.  Performance  tests  designed  merely  to  alert  the  prospective  employee 
to  an  awareness  that  he  is  being  carefully  and  critically  considered.  They 
appear  to  have  had  the  psychological  effect  of  scaring  off  the  highly  incompe- 
tent and  neurotic  applicants,  and  of  keeping  conscientious  employees  at  a high 
level  of  efficiency,  particularly  when  the  labor  market  is  flooded. 

2.  The  adaptation  of  standard  psychological  tests  such  as  reaction  time, 

strength  of  grip,  measurements  of  vision  and  color  vision,  motor  coordination, 
and  other  tests  of  hypothesized  functions  assumed  to  be  related  to  driving  dr 
similar  performance . * 

3.  Various  pencil-and -paper  tests  designed  to  measure  l ch  psychological 

characteristics  as:  ‘ 


b. 


P! 
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Introversion  -“extroversion. 

c.  General  personality  characteristics,  . ; >" 

d.  Mechanical  aptitude  and  knowledge. 

e.  Mastery  of  the  principles  of  safe  driving. 

f.  Certain  combinations  or  adaptations  of  the  above  assumed  to 

have  validity  as  criteria  of  driving  performance . 

4.  Complex  performance  devices  simulating  driving  variously  named  the 
drivoaeter , driver-rater,  reactometer,  etc. 

These  suggestions  from  the  literature  were  considered  in  choosing  and 
constructing  tests  for  the  present  study. 


SCOPE  OF  THE  PRESENT  STUD! 


PURPOSE 


Since  the  Personnel  Research  Section,  Personnel  Research  and  Proce- 
dures Branch,  The  Adjutant  General’s  Office,  Department  of  the  Army,  has  done 
considerable  work  in  the  area  of  attitude  and  personality  measurement,  the 
present  project  emphasised  two  phases  of  the  problem:  l)  The  development  of 

pencil-and -paper  tests  which  might  assay  the  functions  ordinarily  measured  by 
"so-called"  psychophysical  tests—  a category  of  standard  psychological  tests. 
2)  The  modification  of  currently  used  and.  other  possible  cognitive  group 
tests  which  might  be  employed  in  driver  selection. 


I 
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The  hypotheses  to  be  tested  in  this  study  may  be  stated  as  follows: 
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1.  Driving  aptitude  can  be  measured  successfully  by  pencil-and -paper 
tests  designed  to  measure  functions  related  to  driving  apart  from  intelligence. 

2,  A satisfactory  battery  of  group  tests  may  be  selected  and  developed 
to  give  a higher  selection  efficiency  than  those  in  current  use. 

The  design  of  this  research  program  was  essentially  a three-stage 
validation  study  in  which  each  stage  or  experimental  run  served  a specific 
purpose.  In  general,  the  purpose  of  Run  One  was  to  gather  information  neces- 
sary for  a preliminary  estimate  of  the  characteristics  of  an  original  group 
of  tests.  Run  Two  included:  l)  a cross-validation  of  the  tests  (utilizing 

the  most  efficient  keys  developed  in  Run  One)  found  to  be  promising j and  2) 
a study  of  additional  tests  suggested  by  the  results  of  the  first  run  or 
available  since  the  first  run  was  completed.  The  objective  of  Run  Three  was 
to  make  a final  check  before  selecting  combinations  of  tests  for  an  operational 
battery.  f i’u 

It  will  be  more  appropriate  to  describe  in  detail  specific  purposes, 
and  the  particular  tests,  populations,  and  procedures  used  at  the  time  each 
run  is  considered.  * 


VARIABLES  " 

-1 2 3 4 
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The  Predictors.  Within  the  framework  of  the  contract  specifications, 
the  rationale  of  approach  was  to  devise,  assemble,  or  adapt  tests  to  measure 
the  following  functions  assumed  to  be  determiners  of  driving  aptitude: 
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1.  Physical  -activity  or  motility . 

2.  Gross  eye-hand  coordination. 

5.  Finer' coordinations.  - 

4.  Spatial  relations. 

5.  Speed  and  accuracy  of  perception. 

6.  Visual  perception. 

7.  Visual  memory,  V 

8.  Judgment  factors. 

9.  Personality  patterns  involved  in  driving  behavior. 

10.  Knowledge  of  motor-vehicle  traffic  laws  and  regulations  as  well  as 
acceptable  driving  habits. 

Tests  were  assembled  and  chosen  for  direct  use  or  modification  on 
the  basis  of  the  following  criteria: 

1.  Do  they  appear  to  measure  the  functions  listed  above? 

2.  Would  they  seem  reasonable  to  the  average  Array  driver  as  tests  of 

driving,  i.e.,  do  they  have  "face  validity"? 

3.  Do  they  appear  to  be  long  enough  to  be  reliable,  but  short  enough  to 

be  used  effectively  in  a battery  under  operational  conditions? 

4.  Are  they  clear  in  meaning  with  a minimum  of  verbiage? 

5i«  Can  they  be  objectively  scored? 
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Seas  of  tiie  tests  administered  in  this  study  are  described  with 
specimens  in  Appendix  A,  Administrative  procedures  are  described  in  Appendix 
B»  Fat  the  most  part  these  predictors  are  of  the  cognitive,  pencil-and-paper 
type  . About  one  "third  of  them  were  developed  by  the  contracting  staff.  Four 
were  furnished  by  the  contractor.  Others  were  borrowed  and  adapted  with  per- 
mission of  the  owners  or  commercial  representatives.4*  In  only  one  test  was 
there  a question  of  copyright  involved. 

Some  of  the  tests  in  the  battery  were  adopted  without  revision  since 
they  had  been  previously  given  to  thousands  of  subjects.  Most  of  the  new 
tests,  however,  were  tried  out  on  smaller  groups  of  students  and  driver-educa- 
tion classes.  The  battery  of  possible  predictors  was  also  tried  out  on  70 
National  Guard  drivers  of  Boone,  Iowa,  upon  invitation  of  the  local  commander 
who  was  interested  in  encouraging  safe  driving  in  his  unit.  Since  these 
administrations  were  entirely  preliminary  tc  establish  tin®  limits,  check  and 
revise  directions,  and  gather  similar  administrative  data,  the  details  of  these 
studies  are  not  included  in  this  report. 

The  Criterion.  The  instrument  used  to  validate  the  driver  selection 
tests  investigated  in  this  study  was  Ratings  for  Drivers,  Form  X-2,  DA  AGO  PRT 
2403.  It  was  administered  in  each  run  of  the  study*  This  criterion  instru- 
ment was  developed  (12)  by  the  Personnel  Research  Section,  Personnel  Research 
and  Procedures  Branch,  The  Adjutant  General’s  Office,  Department  of  the  Amy. 

It  consists  of:  a "halo”  scale  on  Appearance  and  Military  Bearing  which  is 

used  as  a suppressor  to  draw  off  the  personal  feelings  of  the  rater  toward  the 
ratee;  four  criterion  rating  scales  on  Near  Accidents,  Reaction  to  Sudden 
Changes,  Effect  of  Temper  on  Driving,  and  Knowledge  of  Own  Limitations;  and  a 
check-list  of  15  undesirable  driving  habits. 

In  scoring  the  criterion  instrument,  means  and  standard  deviations  of 
raw  scores  on  the  scale  and  check-list  portions  are  involved.  For  the  second 
and  third  runs  of  this  study,  the  criterion  score  was  calculated  on  each  roster 
rather  than  on  the  entire  population,  using  the  corresponding  means  and  stand- 
ard deviations.  This  was  advisable  since  the  assumption  of  equal  variance 
across  rosters  was  not  sustained  when  subjected  to  test  of  homoscedasticity. 

This  procedure  was  not  necessary  far  the  first  run,  since  the  tests  were  given 
to  smaller  groups  which  tended  to  restrict  administration  to  only  certain 
Installations  and  unite.  Further  details  of  group  differences  in  criterion 
scares  are  discussed  in  Appendix  C. 

The  criterion  instrument  is  so  scored  that  a low  score  is  indicative 
of  good  performance.  The  reverse  is  true  of  the  predictor  tests  used  in  this 
study — a high  score  is  indicative  of  good  performance.  Hence,  correlations 
between  a good  predictor  and  the  criterion  will  be  negative  in  sign.  Since  the 
correlation  coefficients  computed  in  this  study  have  not  been  reflected,  a high 
but  negative  quotation  is  desirable  in  the  tables  of  data  to  be  presented. 


*Noue:  See  Appendix  A,  page  4 for  detailed  list  and  explanations. 


POPULATION 


The  exam. nee  required  by  the  design  of  the  present  study  vras  the 
enlisted  man  who  had  sufficient  driving  experience  in  the  Arny  and  who  was  well 
enough  known  to  associates  and  supervisors  at  his  installation  to  be  rated 
properly  by  them.  Installations  were  selected  for  each  run  of  the  study  on 
the  basis  of  the  availability  of  the  desired  types  and  number  of  troops  and  for 
economy  in  time  required  to  collect  data.  As  much  as  possible  enlisted  men 
were  used  who  drove  for  at  least  50  per  cent  of  their  working  time,  drove  at 
least  100  miles  a month  or  had  been  military  drivers  for  at  least  three  months, 
and  whe  were  Known  to  at  least  five  associates  and  superiors  for  a minimum  of 
three  months.  Most  drivers  were  well  above  these  criteria  limits  for 
inclusion  in  the  experimental  group. 

Complications  occasionally  arose  which  reduced  the  number  of  desired 
subjects.  Despite  advanced  scheduling  and  excellent  cooperation,  variation 
in  training  quotas  and  transfer  of  personnel  affected  in  some  instances  the 
number  of  men  available  for  a given  test.  Because  of  these  and  related  circum- 
stances, the  same  number  of  men  did  not  take  each  test  in  Run  One. 
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Drivers  in  tactical  units  often  drive  only  on  maneuvers  ox  to  and 
from  the  drill  area.  Most  of  their  time  is  spent  in  cleaning  and  maintaining 
their  vehicle.  Thus  it  was  sometimes  difficult  to  establish  the  actual  propor- 
tion of  time  a man  spent  in  driving  without  a personal  interview  cr  individual 
observation.  This  may  have  limited  the  number  of  men  available  for  a given 
group  selected  primarily  on  the  amount  of  driving  they  did.  Drivers  from  head- 
quarters companies  and  certain  pools  seldom  drive  with  other  drivers.  While 
they  do  spend  most  of  their  time  driving,  there  are  few  raters  who  know  them 
well  enough  to  rate  them  or  those  who  do  know  them  may  not  have  come  to  the 
experimenters'  attention  due  to  their  association  with  units  not  scheduled  for 
testing.  As  a further  example,  men  are  frequently  assigned  to  a certain 
vehicle  one  day  and  to  another  the  next  day.  Although  they  drive  every  day, 
few  persons  at  the  installation  know  exactly  how  well  they  drive.  Unless  the 
vehicle  is  damaged  or  some  adverse  report  is  made  bv  the  personnel  for  whom 
they  have  driven,  direct  information  about  them  may  not  be  available. 

Some  of  these  factors  would  undoubtedly  reduce  the  validity  coeffi- 
cients obtained  in  this  study.  Many  of  the  difficulties  were  overcome  or 
corrected  by  suitable  methods  of  selection  or  analysis,  but  it  is  still  prob- 
able that  the  validity  coefficients  presented  in  this  report  are  on  the  conser- 
vative side . 


RUN  ONE 

PURPOSE 

The  objectives  of  this  exploratory  first  run  of. test  administrations 
were:  1)  to  secure  sufficient  data  far  preliminary  estimates  of  the  i*elative 

validities  of  the  proposed  tests  so  as  to  select  for  further  study  those  showing 
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promise  of  predicting  driver  aptitude  and  to  eliminate  at  the  outset  those 
showing  no  predictive  efficiency  or  which  have  too  much  overlap  with  Aptitude 
Area  I of  the  Army  Classification  Battery;  end  2)  to  modify  or  develop  scoring 
keys  for  use  in  cross-validation  of  the  most  usable  tests  in  the  second  run 
designated  here  as  Run  Two. 


fRCCEiJUKi!; 

The  first  testing  runs  were  started  in  July,  1951  at  Fort  Sheridan, 
Illinois;  Camp  Atterbury,  Indiana;  Fort  Leavenworth,  Kansas;  and  Camp  Carson, 
Colorado.  Because  of  flood  conditions,  testing  at  Fort  Leonard  Wood, 

Missouri  was  postponed  until  August  1951  and  the  scheduled  visit  to  Fort 
Riley,  Kansas  was  cancelled. 

During  this  run  groups  of  20  drivers  were  scheduled  each  half  day. 

In  all  480  men  were  tested;  of  these  468  had  sufficiently  complete  records, 
adequate  driving  experience,  and  a sufficient  number  of  ratings. 

The  tests  used  in  Run  One  are  described  in  the  first  section  cf 
Appendix  A.  Attempts  were  made  tc  find  scoring  methods  which  would  give  the 
highest  possible  predictive  efficiency.  These  details  are  described  in 
Appendix  F,  along  with  information  on  additional  tests  related  to,  but  not 
made  a part  of  this  study.  Fcr  the  results  to  be  presented,  only  the  scoring 
found  to  give  the  best  validity  and  most  practical  was  used. 

Item  analysis  was  made  of  the  tests  for  which  its  U3e  was  appropriate. 
The  procedure  is  discussed  in  Appendix  G.  Due  to  the  size  of  correlations 
with  the  Criterion,  the  significance  of  biserials  obtained  was  not  sufficiently 
above  chance  to  warrant  confidence  in  the  results.  However,  the  item  analysis 
served  very  useful  purposes  in  revealing  unsatisfactory  items  (which  were 
deleted)  end  in  constructing  keys  for  the  various  tests  based  upon  rational 
considerations  supplemented  by  the  item-analysis  results. 


RESULTS 

The  results  of  Run  One  on  tests  are  shown  in  the  first  section  of 
Appendix  D. 

As  indicated  by  the  correlations  and  later  by  item  analysis  and  sec- 
tional analysis,  certain  of  the  tests  did  not  appear  to  give  promise  and  were 
not  carried  in  Run  Two.  These  were  the  speed  of  perception  tests. 

Certain  other  tests,  although  the  validity  coefficients  were  lew,  wad 
far  various  reasons  shown  seme  promise  and  were  revised  or  lengthened.  For 
example:  In  activity  or  motility,  checks  against  laboratory  measures  were  made. 

Any  farm  of  test  which  showed  highest  relation  to  this  function  was  considered 
a legitimate  instrument  as  the  problem  was  to  cross-validate  the  function  rather 
than  the  test  itself. 


i 


In  some  instances  the  desirable  items  vers  carried  over  in  condensed 
fora,  or  entirely  new  types  of  tests  were  made  to  measure  assumed  aspects  of 
the  function  postulated  tc  be  measured.  In  most  cases  the  procedure  was 
merely  that  of  developing  a key  from  the  item  analysis  or  of  combining  two 
tests  into  one  as  in  the  case  of  Activity  I and  Activity  II,  CRT  63.  In 
Spatial  Relations,  CRT  206  - Form  A and  CRT  59  - Form  B were  combined  into  CRT 
214  * Form  X.  Also  in  Driving  Judgment,  CRT  45  - Form  A and  CRT  203  -•  Form 
B were  combined  into  CRT  88  - Form  X.  This  consisted  in  combining  the  useful 
items  of  two  forms  into  another  form  and  using  the  original  key  for  the  items 
used. 

Since  Line  Tracing,  CRT  67  showed  a higher  validity  coefficient  than 
most  others,  and  also  since  it  was  the  only  test  of  the  function,  a parallel 
test  was  developed  to  give  higher  precision  in  scoring,  and  another  test  called 
Pattern  Tracing,  CRT  195  was  added. 

The  tests  assembled  from  the  results  and  item  analyses  of  Run  One  for 
use  in  Run  Two  are  shown  in  Table  1. 


Table  1.  Possible  Predictors  Selected  for  Further  Development  on 


the  Basis  of  Run  One  Results. 


Activity  II 

CRT  63 

Object  Identification 

CRT  65 

Driving  Judgment 

CRT  88 

Pattern  Tracing 

CRT  195 

Emergency  Driving 

CRT  196 

Space  Judgment 

CRT  69 

Emergency  Judgment 

CRT  8? 

Spatial  Relations 

CRT  214 

Lateral  Perception 

CRT  66 

Traffic  Observation 

CRT  201 

Line  Tracing 

CRT  67 

Visual  Acuity 

CRT  202 

Motto  Test 

CRT  208 

RUN  TWO 

The  second  run  has  two  parts  due  to  the  availability  of  additional 
tests  after  the  study  was  underway.  The  objective  of  one  part  was  the  cross- 
validation  of  the  pencil-and-paper  tests  selected  or  suggested  by  the  resultr 
of  Run  One.  The  results  are  described  as  Run  Two-A.  The  Run  Two-B  covers 
the  preliminary  study  of  certain  new  tests  introduced.  Additional  tests  used 
in  Run  Two-A  and  Run  TwoB  are  described  in  the  second  section  of  Appendix  A. 
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CROSS-VALIDATION  OF  FENCIL-AND -PAPER  TESTS 


Procedure.  The  following  installations  were  selected  far  Run  Two- A: 
Fort  Leonard  Wood,  Missouri;  Fart  Riley,  Kansas;  Fort  Knox,  Kentucky;  and  Fort 
Sheridan,  Illinois.  Of  the  326  men  tested,  239  usable  cases  were  available. 
Later,  because  of  presumed  cultural  influences,  the  roster  was  further  reduced 
to  203  cases  of  mors  or  less  homogeneous  nature.  All  correlations  used  in 
later  calculations  were  computed  from  scores  on  this  latter  group. 


The  tests  given  were  suggested  by  the  results  of  Run  One  as  described 
earlier.  The  schedule  called  far  testing  20  men  a day  during  an  3-hour  test- 
ing period.  In  order  to  offset  systematic  effects  which  might  unduly  influence 
the  first  or  last  test  given  during  th^  day,  the  order  of  tests  was  rotated. 
Blocks  of  tests  were  given  in  such  a way  as  to  provide  relief  from  ennui  or 
boredom  and  the  greatest  saving  in  time.  As  nearly  as  possible  the  Criterion, 
PR?  2406,  was  given  in  the  forenoon  or  early  afternoon. 


Results.  The  results  of  this  part  of  the  second  run  (Run  Two-A)  are 
presented  In  Appendix  D.  In  order  to  reduce  the  number  of  predictors,  ten  of 
those  showing  the  highest  validity  were  intercorrelated  to  determine  their 
separate  contributions.  -The  results  are  shown  in  Table  2,  The  last  column 
of  this  Table  shows  the  validity  coefficient  for  each  of  these  tests  (unreflected) 
The  interccrrelations  were  used  in  later  calculations. 


‘ ROB  CB  ADDITIONAL  TESTS 


(Run  Two-B) 


Purpose.  The  primary  objective  of  this  second  part  of  Run  Two  was  a 
field  investigation  of  the  Driver’s  Self-Description  Blank,  DA  AGO  PRT  2457, 
which  was  not  ready  far  use  until  after  Run  One  had  been  completed.  Occasion 
mis  also  taken  to  investigate  the  following  groups  of  tests: 


1.  Physical  Aptitude  Tests,  Examination  for  Motor  Vehicle  Operations, 

WD  ACC  PRT  565.  This  is  the  battery  of  currently  used  Amy  driver  selection 
tests.  Though  a collection  of  several  tests,  the  battery  was  so  organized  and 
weighted  (6)  as  to  produce  the  composite  PRT  565  score  used  in  this  study.  Run 
Two-B  offered  the  opportunity  of  firming-up  the  administration  aid  scoring  pro- 
cedures of  PRT  565  so  that  in  Run  Three  these  physical  tests  could  be  compared 
with  the  pencil-and-paper  tests  being  developed  in  tho  present  study. 


2.  Several  scores  from  the  Soldier  Record  Farm  20  that  are  generally 
available  for  use  in  classifying  enlisted  men. 

3.  Supplementary  psychophysical  tests  (described  in  the  second  section  of 
Appendix  A)  either  suggested  by  the  results  of  Runs  One  and  Run  Two-A  or  modi- 
fied forms  of  certain  PRT  565  tests. __ 

4.  Some  of  the  border-line  tests  from  Run  One  and  Run  Two-A  were  raofcesked. 


Table  2.  In ter correlations  of  Ten  Most  Promising  Predictors  from  Run  Two-A  Data. 
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Procedure.  Tests  were  administered  at  three  installations:  Fort 

Riley,  Kansas,*  Fort  Leonard  Wood,  Missouri;  and  Camp  Attsrbury,  Indiana.  Five 
examiners  tested  40  men  a day;  20  mem  reported  for  the  group  tests  and  20  for 
the  psychophysical  tests  in  the  morning  and  then  exchanged,  places  in  the  after- 
noon. Special  care  was  taken  by  trained  personnel  to  administer  the  FRT  565 
according  to  specific  instructions  so  that  the  results  would  be  as  accurate  as 
possible.  As  a result  correlation  coefficients  obtained  for  PRT  565  in  this 
study  are  undoubtedly  higher  than  would  have  been  obtained  tinder  operational 
conditions . 

Although  220  men  were  tested,  140  cases  were  usable  after  careful 
gleaning  on  the  basis  of  sufficient  driving  experience  and  adequate  ratings; 
complete  records  on  all  the  tests  were  available,  however,  for  only  124  men. 
Absences  due  to  flood  conditions  and  emergency  assignments  were  primarily 
responsible  for  this  shrinkage  in  the  number  of  available  cases. 

Results.  Information  on  the  fourteen  most  promising  predictors  is 
presented  in  Table  3.  The  validity  coefficients,  presented  in  the  last  column 
of  this  Table,  may  be  compared  with  similar  information  presented  in  the  last 
column  of  Table  2,  for  Run  Two-A.  The  inter  correlations  shown  in  Table  3 were 
used  in  later  calculations. 


-10 


Table  3.  Intercorrelations  of  Fourteen  Most  Promising  Predictors  from  Run  Two-43  Data 
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Legend:  The  code  values  here  refer  to  thi3  matrix  only  and  were  used  for  convenience  in 


! 


f 


It  was  decided  from  the  evaluations  made  in  Run  Two  to  use  the  fillet- 
ing predictors  in  the  third  run  (Table  4) . 


Table  Teste  Selected  for  Run  Throe 


Amy 

Test __ Designation 


1 

Attention  to  Detail 

FRT  2374 

2 

Driver* s Self  Description  Blank 

FRT  2457 

(Several  gcores) 

o 

Driving  Judgment 

CRT  88 

(Combination  of  items  from  two  tests)* 

4 

Emergency  Judgment 

CRT  87 

5 

Lateral  Perception 

CRT  200 

6 

Path  Tracing 

HIT  2382 

7 

Two-Hand  Coordination 

PRT  2387 

8 

Word  Matching 

CRT  207 

* Two  verbal-type  tests,  Driving  Judgment  (CRT  88)  and 
Emergency  Driving  (CRT  196)  were  combined  and  a key  based  on 
item  analysis  of  the  two  tests  from  Run  One  was  used.  The 
test  retained  the  name  Driving  Judgment. 


RUN  THREE 

PURPOSE 


The  objective  of  the  third  run  was  to  cross-validate  the  battery  of 
tests  being  developed  in  this  study  and  compare  them  with  the  operational  battery, 
PRT  565.  Other  tests  were  added  in  Run  Three  in  order  to  obtain  additional 
information  on  them. 

PROCEDURE 

The  final  experimental  run  was  begun  in  May  1952  and  completed  on  13 
June  1952.  Installations  selected  were:  Fort  Sill,  Oklahoma;  Camp  Chaffee, 
Arkansas;  Fort  Campbell,  Kentucky;  and  Fort  Knox,  Kentucky.  The  testing 
schedule  for  Run  Three  was  the  same  as  that  used  in  Run  Two-B.  Cf  the  553  men 
tested-  331  cases  were  acceptable  from  the  criteria  of  useability  set  up,  (See 
page  5) 
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RESULTS 

Means,  standard  deviations,  and  validity  coefficients  for  the  tests 
used  in  Run  Three  are  presented  in  Appendix  D.  The  last  column  (W)  of  Table 
5 presents  the  correlations  between  the  Or iter. ion  and  the  32  most  promising 
variables  investigated  in  Run  Three.  Again,  for  use  in  later  calculations, 
intercorrelations  are  also  presented.  Interccrrelations  between  some  of  these 
variables  and  four  scores  from  the  Army  Classification  Battery  of  tests,  are, 
for  convenience,  presented  in  Appendix  P.  ..  Addition;.!  results  on  visual  acuity 
tests  are  presented  in  Appendix  F. 

■%-'  ' ■ - - = '*  y . ■ - .v-.-  - 

It  is  to  be  noted  that  the  validity  coefficient  for  the  operational 
battery,  HIT  56i>,  -.12  (unreflected  r)  is  hot  among  the  highest  of  those  quoted 
in  the  last  column  of  Table  5*  Also,  since  PR!  565  is  actually  a battery  of 
tests,  it  is  legitimate  to  compare  FRT  565  with  the  other  tests  taken  as  a 
group.  In  Run  Three  a multiple  R,  after  shrinkage,  of  -.39  (unreflected  r) 
-was  obtained  for  seven  of  these  predictors.  This  result  is  considerably  ' 
higher  than  the  -.12  obtained  for  FRT  565. 
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¥«M»  5.  InUwrrttrtltiM  <*  Til rtr-tre  Mat  rraUtig  Tndlttcn  fir*  ' J Tim.  D«t» 
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SELECTION  OF  THE  BATTERY 

Ones  information  on  the  individual  tests  was  available,  it  remained  •?'  - ^ 

to  select  tests  for  combination  into  the  most  effective  battery  of  predictors*  f .f  ",;; 

Combinations  of  different  tests  and  of  varying  numbers  of  tests  were  invest!-  .*# 

gated.  The  results  of  combining  tests  according  to  beta  weights  are  presented  '$■//*.}, 
in  Appendix  E.  These  results,  however,  are  very  similar  to  the  validity 
coefficients  determined  for  combinations  of  the  same  tests  each  weighted  ,* 
equally.  T ••  - - *r--  ■ v", 


The  results  in  general  show  that  beyond  five  or  seven  tests,  littl 
is  gained  in  validity  with  the  addition  of  more  predictors.';  Further,  combi 
tions  of  five  or  so  tests  were  found  to  all  have  about  the  same  predicitivei 
efficiency.  Feasibility  of  administering  the  tests,  then,  was  the  primary 
consideration  in  choosing  the  following  battery: 

Table  6.  Battery  of  Tests  Tor  Driver  Selection.  - 


w»\ 


-* 

. M*.  ff  . -■ 

■ ' i'  •*  ;1> 


Attention  to  Detail 


ERT  2374 


Driver's  Self  description  Blank 


Driving  Know-How 


nr  2457^ 
ert  2412 


Emergency  Judgment 
Two-Hand  Coordination 


CRT  37. 
HIT  2387 


Word  Matching 


CRT  207 


The  validity  coefficient  for  this  battery  was  found  to  be  .38  (reflected  r). 

Should  it  be  desirable  to  have  available  for  operational  use  more  than 
one  battery,  this  larger  battery  can  be  broken  down  into  two  smaller  batteries 
with  Very  little  loss  in  predictive  efficiency.  Using  seven  previous  tests, 
the  smaller  batteries  listed  in  Tables  7 and  8,  are  suggested: 

Table  7.  Battery  of  Four  Driver  Tests. 


Drivei*' 0 Self  Description  Blank 


PET  2457 


Attention  to  Detail 


PRT  2374 


Driving  Know-How 

Validity  coefficient  - .39  (reflected  r) 
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PRT  2A12 


Table  8,  Battery  of  Three  Driver  Tests 


CRT  57 
FRT  2387 

Word  Matching  CRT  207 

Validity  coefficient  - .24  (reflected) 

These  two  batteries  could  be  used  to  supplement  each  other  if  retest- 
ing oar  alternate  form  are  required,  or  if  tests  for  initial  screening  as  well 
as  at  unit  level  are  desired. 


Emergency  Judgment 
Two-Rand  Coordination 


SUMMARY  AND  CONCLUSICFS 

From  three  experimental  runs  using  a total  of  over  1400  men,  nearly 
1100  cases  were  usable  when  selected  on  the  basis  of  sufficient  driving  experi- 
ence and  adequate  ratings.  The  mean  validity  coefficient  of  the  possible  pre- 
dictors administered  to  these  men  increased  from  .09  in  the  first  run,  to  .14 
in  the  8e c and,  to  .20  in  the  final  experimental  run  (the  coefficients  have  been 
reflected*)  From  the  data  of  Run  Tvo-A  a multiple  R cf  *26  was  found  for  a 
battery  of  seven  tests.  A multiple  R of  .33  was  found  far  six  predictors  used 
in  Run  Tvo-ff.  In  Run  Three  a multiple  R of  .42  was  found  for  seven  predictors. 
After  shrinkage  this  coefficient  reduced  to  .39. 

A battery  of  equally-weighted  tests  selected  from  the  second  run  was 
found  to  have  a cr os s -valid i ty  in  the  third  run  of  .38.  It  should  be  pointed 
out  that  this  battery  of  seven  tests  can  be  subdivided  into  two  smaller  batter- 
ies—one  of  four  tests,  the  other  of  three— with  very  little  loss  in  stability 
of  results.  Validity  coefficients  for  the  smaller  batteries  were  found  to  be 
.39  and  .24.  These  smaller  batteries  may  lend  themselves  more  readily  to 
operation  J.  use  in  an  Arm/  selection  program. 

The  average  validity  coefficient  fer  a composite  score  on  FRT  565,  the 
currently  used  driver  selection  battery  on  two  runs,  was  about  .18  (reflected  r). 
Predictors  were  developed,  however,  which  have  about  five  tiroes  the  predictive 
efficiency  of  FRT  565.  Considering  that  the  new  batteries  may  be  given  to 
groups  and  may  be  scored  objectively,  the  advantages  are  obvious. 

Within  the  limitations  of  the  present  study,  it  may  be  concluded  that! 

1.  The  first  hypothesis,  which  was  to  be  tested  in  this  study,  is  con- 
firmed} driving  aptitude  can  be  measured  by  pencil-and-paper  tests  using  com- 
bined associates  and  supervisors  ratings  as  the  criterion. 

2.  The  sec  end  hypothesis  is  also  confirmed}  a battery  of  pencil-and-paper 
tests  may  be  used  to  give  an  improved  estimate  of  Amy  driving  aptitude  and 
ability  over  methods  now  used. 


- 16  - 


REFERENCES  CITED 


• _..*  > ;<:  •:.  .£*<?£ 
;-.-*  ■-  • ■.  -;-Tvsv 

■'ic :'■'  Si  cT-y 


1*  Allgaier,  E,  aid.  Lauer,  A.R.,  A preliminary  analysis  of  the  psychophysical 
correlates  of  automotive  manipulation,  Arner.  Jo -Jr*  Cptom. , 1941,  1§» 
#2,  49-57. 

r • i ''  . ..  V" 

2.  Cleeton,  G.U. 5 Measuring  susceptibility  to  accidents  in  streetcar  opera* 

tears.  Psychol.  Bull.,  1935,  J2,  704. 

3.  Emends,  E.J.j  Grace,  G.L. ; Grace,  H.A.  and  Lauer,  AH,,  Factors  associated 

with  the  accidents  of  commercial  drivers.  Ms.  Driving  Research  Lab- 
oratory, Iowa  State  College,  1951. 

4.  Gheselli,  Edwin  E.  and  Brown,  Clarence  W.,  The  prediction  of  accidents  of 

taxicab  drivers.  J.  Appl,  Psychol. , 1949,  3^.  540-546. 

. ’■*  v-  "'■■S**'-  • ..."  ‘ ;.l  -'Pail  ‘ 

5.  Johnson,  H.M. , The  detection  and  treatment  of  accident  prone  drivers. 

Psychol.  Bull.,  1946,  £3,  489-532. 

6.  Lauer,  A.K.,  Lei. nine  to  Drive  Safely.  Burgess  Publishing  Co.,  Minnea- 

polis, Miia.,  1949-  p.  36. 

7*  Miller,  Charles  and  Lauer,  A.R.,  The  mechanical  aptitude  of  drivers  JUi  ^r, 
relation  to  performance  at  the  wheels  Proc.  Iowa  Acad,  of  Scl., 

1946,  273-275. 

•••*•*•  i-j,  - T 

' __  ' .v  •;s*r.. 

8.  Seashore,  R.L.,  Individual  differences  in  motor  skills.  J.  Gen.  Psychol., 

1930,  2,  38-66. 

9.  Snow,  A.J„,  Tests  fer  chauffeurs.  Indus.  Psychol.,  1926,  J,,  30-45. 

10.  Thorndike,  Robert  L.;  Duker,  Samj  Hagen,  Elizabeth  and  Flanagan,  J.G., 

Human  factors  in  accidents.  School  of  Aviation  Medicine,  American 
Inst,  for  Research,  1950,  174  pp.  (Restricted) 

U.  Vitelles,  M.S.,  II.  Methods  devised  for  Milwaukee  Electric  Railway  and 
Light  Co.  J.  Fers.  Res.,  1925,  173-199. 

Reports  of  the  Personae^  Research  Section.  Personnel  Research  and  Procedures 
Branch.  The  Adjutant  General1 s Office.  Department  of  the  Army. 

12.  PRS  Report  935.  The  development  of  criteria  of  safe  driving  for  the 
individual.  1952,19pp. 


- u. 

■ 1 . 


- 17 


i 


GENERAL  RELATED  READING  LIST  (Does  not 'include  references  directly  cited.) 
Allgaier,  E.,  What  the  Ford  tests  shoved.  Pub.  Safety,  1941,  19,  14-15. 


Allgaier,  E,,  Evaluation  of  driver  tests. 
Acad:  1941,  13,  345-347. 


Amer.  J.  Optom.  Arch.,  Amer. 


Baker,  J.-S . , Studying  the  accident-prone  driver.  Pub.  Safety,  1934,  2, 
22-23. 

Barsantee,  H.,  Accident-addicts.  The  Trav.  Standard,  1933,  26,  21. 

Bonnardel,  R. , Xa  psych  one trie  et  la  prevention  des  accidents  du  travail. 
Travail  Hum.,  1949,  12,  1-15. 

. % ■■ , \ ' '•  v-> 


Brody,  L.,  Personal  Factors  in  Safe  Operation  of  Motor  Vehicles.  Center 
for  Safety  E&ua. , New  Jerk,  194?* .(2nd.  Ed.),  96  pp. 


■“V  * 


Brown,'  Clarence  W.  and  Gfciselli,  Edwin  E„,  Accident  proneness  among  street- 
car motormen  and  motor  coach  operators . J.  Appl.  Psychol.,  1948, 

20-23. 


Burtt,  H.E.  and  Frey,  O.C.,  Suggestions  for  measuring  recklesness.  Person 
Jour.,  1934,  12,  39-46. 

Canty,  Alan,  A note  concerning  the  examination  of  traffic  offenders.  Jour 
Appl.  Psychol.,  1936,  20,  493-498. 

Chambers,  E.G. , A preliminary  inquiry  into  the  part  played  by  character  and 
temperament  in  accident  causation.  J.  Ment.  Sci.,  1939,  85. -115. 

Cslllag,  Iv  and  Hedri,  E.,  Personal  factors  of  accident  pr oneness.  Indus. 

Med.;  1949,  18.  29-30. 


De  Silva,  H.R.,  Why  We  Have  Automobile  Accidents.  John  Wiley  & Sons,  Inc. 
New  York,  1942,  394  pp. 

De  Silva,  H.R.,  Robinson,  P.  and  Forbes,  T.V.,  Some  psychological  factors 
in  accident-repeater  drivers.  Jour.  Abru  and  Soc.  Psychol.,  1939, 
24,  124-128. 

Dunbar,  F.,  Susceptibility  to  accidents.  Med.  Clin.  N.  Amer.,  1944,  23, 

" 653-b62. 

Eno  Foundation  for  Highway  Traffic  Control,  Personal  characteristics  of 
traffic  accident  repeaters.  Saugatuck,  Conn.,  The  Eno  Foundation, 
1948.  '' 

\ — : ' 

Eno  Foundation  fen?  Highway  Traffic  Control,  The  Motor-Vehicle  Driver:  His  - 
Nature  and  Improvement.  Saugatuck,  Conn. , The  Eno  Foundation,  1949. 


- 18  - 


Fletcher , Edwin  D . , The  effect  of  "special  giving  performance xv 

Highway  Patrolman,  1939,  3.  -liCl 


Forbes,  T.V!. , The  normal  automobile  driver  as  a traffic  problem.  J.  Gen. 
Psychol.,  1939,  20,  471. 

Harris,  Frank  K.,  A comparison  of  the  personality  characteristics  of 

accident  and  riba-accident  industrial  populations.  An»r . Paychol . :, 
1949, '279.  • • - 


Johnson,  La  Verne  and  Lauer,  A.R . , The;  ffjfe^.^-'iadueed  manual  handicaps* 
perfarm^ce^oS  a complex  nature*  Jour.*  at  Appl.  Psychol;*, 

Keane,  F.L.  and  O’ Connor,  J.,  A measure  of  mechanical  aptitude.  Fers. 

J. , 1927-28,  £,  15-24.  ^ 

It  finer,  Milton  D . and  Lauer , A.R.,  The  psychology  of  safety  and  safe  human 
t TbAlFodr.  of  Edue.  Soc.,  1946,  20,  107-113. 


Kraft,  Merwin  A.  and  Forbes,  T.W.,  Evaluating  the  influence  of  personal 
characteristics  on  the  traffic-accident  experience  of  transit 
Operators*  ; Proc.  Highway  Res.  Board,  1944,  278-291. 

Lauer J A.R.rPaet  and  fancy  regarding  driver-testing  procedures . Jour,  of 
: ■ /Appl.  Psychol, , 1937,  21,  173-184,  — ’ ' 

Lever  j,  G.I.,  Cutler,  Max  and  Lauer,  A.R.,  Exposure  risk  as  a criterion  of 
! traffic  accident  hazards  in  Iowa.  Proc.  Iowa  Acad.  Sci.,  1945,  52, 
,261-263.  ; 

Lawsche,  C.H. , Jr.,  A review  of  the  literature  related  to  the  various  ps 
psychological  aspects  of  highway  safety.  Lafayette,  Ind.,  Purdue 
Uni^T  Eng,  Exp.  Sta.  Res.  Series  No.  66,  1939. 

Mallart,  J.,  Causes  psicological  de  los  accidentos  y modo  de  eliminarias . 
(Psychological  causes  of  accidents  and  means  of  eliminating  them. ) 
Psicotecnica,  1943,  142-147. 

Marbe,  K.,  The  psychology  of  accidents.  Human  Factor,  1935,  9,  100-104 . 

Miles,  G.H.,  The  psychology  of  accidents.  Jour.  Nat.  Inst.  Indus.  Psychol 

Pennsylvania  Department  of  Motor  Vehicle^,.  Deaf  mutes  are  safest  motorists 
on  Pennsylvania's  highway  system.'-  Bull,  Am.  Assoc.  Mot,  Veh.  Admin. 

' '4p>  5^15.^.  r-  ~ 


Ream,  M.J. , The  tapping  tests  A measure  of  motility, 
1922,  31,  140,  293-319. 


Psychdl.  Monog 


«> 


Reid,  W.G.,  Drivers  aptitude  tests  of  the  thir  armored  division.  Harper 
Hosp.  Bull.,  1942,  1,  97-102.  •-*" 


Ruch,  F.L.  and  Wilson,  C.L.,  A new  system  for  selecting  safe  drivers.. 

Comm.  Cer.  „ J.j  1948.  76.  66*6®-.'.  •'  ’ 

Ryan,  A.H.  and  Warner,  M.,  The  effect  of  automobile  driving  on  the  reaction 
tin©  of  the  driver.  Amer.  Jour,  of  Psych.,  1936,  48,  403-421. 

Selling^  I.S.,  Personality  traits  observed  in  automobile  drivers.  J. 

Grim.  Psychopath.*  1940,  1,  258-263. 

Siebrecht,  Elmer  B.,  Measuring  Driver  Attitudes.  Center  for  Safety  Educ., 
New  York,  1941,  29  pp. 

Slocomfce,  C.S.  and  Bingham,  W.V.,  Men  who  have  accidents j individual 

differences  among  motormen  and  bus  operators.  Person.  Jour,  1927,  A- 
124-267. 

Slocombe,  C.S.  and  Braksman,  E.R.,  Psychological  tests  and  accident-prone- 
ness. Brit.  J»  Psychol;,  1930,  21/ , 29. 

Stump,  N.E. , A statistical  study  of  visual  functions  and  industrial 
safety.  J.  Appl.  Psychol.,  1943,  29,  467-470. 

Tillman,  W.A.  and  Hobbs,  G.E.,  The  accident-prone  automobile  driver;  a 

study  of  psychiatric  and  social  background,  Amer.  Jour.  Psychi&t., 

1949,  M.  321-331 

u.s.  Congress,  Motor  vehicle  traffic  conditions  in  the  U.S.  The  accident 
prone  driver.  Bouse  Document  No.  462,  Part  VI,  193®. 


U.S.  War  Department,  Driver  selection  training  and  supervision;  wheeled 
vehicles.  U.S.  War  Dept.  Tech.  Manual,  1945,  21-300.  (Pub.  Bd. 
#18977,  Washington,  D.C.) 

Uthoff,  Lualis  and  Lauer,  A.R.,  Empirical  study  of  compensation.  Proc . 

Iowa  Acad,  of  Sci.,  1939,  46,  352-359. 

Waits,  J.V. , The  use  of  the  American  Transit  Motor  Ability  Test  in  the 

selection  cf  bus  and  streetcar  operators.  Proc.  Highway  Res.  Board, 
1946,  340-353. 

Weiss,  Albert  F.  and  Lauer,  A.R. , Psychological  Principles  in  Automotive 
Driving.  The  Ohio  State  Univ„,  Columbus,  Ohio,  1930. 

Wilson,  Clark  L.  Jr.,  The  use  of  biographical  information  blank  in  predict- 
ing labor  turnover  among  bus  and  streetcar  operators.  USC  Abstr. 
Dissert.,  Los  Angeles,  1948,  188-191. 


- 20  “ 


! ' 


APPENDIXES 


Appendix  A. 

Description  of  Tests 

-Page 

1 

Appendix  B. 

. 

Standard  Directions  and  SOP  Used  in  the  Field 

12 

Appendix  G. 

Correction  of  Criteria  Data 

— V- 

23 

Appendix  D. 

Statistical  Results 

27 

Appendix  E. 

Selection  of  Tests 

31 

Appendix  F. 

Special  Data  and  Explorations 

41 

Appendix  G . 

Discussion  of  Item-Analysis  Methods 

45 

-is.. 


Appendix  A - Description  of  Testa 


Copies  of  the  tests  developed  are  on  file  with  Personnel  Research  & 
Procedures  Branch,  TAGO,  Department  of  An my.  Sample  items  are  shown  and 
described  here.  It  was  not  thought  necessary  to  make  copies  large  enough  to 
be  legible. * Each  will  be  designated  as  to  Plate  and  number  on  the  plate.  Some 
of  the  conventional  type  of  pencil-ana-paper  tests  will  be  described  in  a sen- 
e'- tence  and  a sample  item  given  to  illustrate  the  form  of  questions.  See  Plates 
II  and  III  pp.  5-7.  NA  indicates  no  CRT  number  was  assigned. 

TESTS  USED  IN  RUN  ONE 

1. ^  CRT  63  - Activity  I (not  shown  here  but  similar  to  Plate  II~7.) 

A pencil-and-paper  test  of  activity  or  motility  having  a reliability  above 
•80  and  a validity  of  .45  when  correlated  with  actual  tapping  using  Ream's 
method;.  It  is  set  up  to  be  scored  by  IBM.  ~ 

2.  CRT  63  - Activity  II.  A variant  of  Activity  I in  which  the  strokes 
required  were  altered  from  single  down  stroke  to  a down-and-up  stroke. 

3.  CRT  60  - Tracing  Coordination  (not  shown).  Similar  to  an  IBM 
scoring  key  with  connecting  lines  leading  towards  the  center  of  the  page. 

The  subject  uses  two  pencils,  starting  with  left  hand  at  upper  left  and 
with  the  right  hand  at  lower  right.  Moving  along  the  lines  and  towards  the 
center,  the  subject  blacks  in  each  circle  as  reached.  The  tests  are  scored 

on  IBM  machine  s.  ■ • - 

■ 'r,  ■ -l  - ■:  . --**.•  • • - ...  "7- 

4*  CRT  67  - Tracing  Ability.  This  test  of  finer  coordination  was 
originally  run  to  match  an  IBM  scoring  sheet  in  which  samplings’  of  the  ac- 
curacy  of  tracing  a line  were  randomly  chorea  as  the  method  of  scoring. 

Due  to  complications  introduced  from  printing,  the  tests  were  hand-scored 
but  could  be  easily  adapted  for  regular  machine  work.  (See  Plate  I~l) 

5.  CRT  206,,  CRT  59  and  CRT  197  - Spatial  Relations.  This  is  an 
adaption  of  the  O'Connor  Block  Test  to  pencil-and-paper  f^xm.  The  examinee 
is  shown  the  complete  block  assembly,  then  is  given  a partly  assembled  block 
with  five  alternate  possibilities  for  fitting  one  of  five  blocks  into  a 
given  position.  His  score  is  the  correct  number  of  choices.  (See  Plate' 

II— 6) 

6.  CRT  68  - Visual  Recognition.  A perception  test  in  which  a cir- 
cular pattern  design  is  presented  at  the  left-hand  side  of  the  page.  Five 
similar  looking  designs  are  set  at  the  right  for  comparison.  The  subject 

. selects  the  one  like  the  sample.  (See  Plate  II-5) 

7.  CRT  199  - Letter  Block.  A test  designed  to  measure  speed  and 
accuracy  of  perception.  The  blocks  of  letters  are  presented  and  the  task 
is  to  go  through  quickly  and  pick  out  the  row  in  each  block  which  has  a 
wrong  letter  in  it.  Each  block  of  letters  is  an  item . (See  Plate  1-7) 
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8«  CRT  63  - Object  Identification . A test  of  observation  with  two 

objectives.  The_ examinee  must,  (a)  search  over  the  page  for  the  right 
numbered  item,  and  (b)  answer  the  question  which  relates  to  accuracy  of 
observation.  (See  Plate  1-5  and  1-6) 

9.  CRT  61  - Speed  of  Perception.  A number-checking  test  after 
Evans  and  others  in  which  serial  numbers  about  3/4  inch  in  height  are 
placed  at  random  on  a page.  The  examinee  traces  the  serial  numbers  in 
order  as  far  as  he  can  go  in  a given  time  and  then  puts  a cross  over  the 
last  one  he  reaches.  The  score  is  the  number  he  reaches.  (Not  shown  on 
plate) _ 

t 

10.  CRT  62  - Speed  of  Perception  (Revised) * The  same  as  before  but 
with  every  alternate  number  reduced  in  size  tc  ordinary  reading  type.  The 
rationale  is  that  the  time  required  for  the  eye  to  accomodate,  a type  of 
near-far  fixation,  might  be  measured.  (Not  shown  on  plate) 

11.  CRT  66  - Lateral  Perception.  Hypothesized  as  an  indirect 
measure  of  visual  efficiency  in  the  periphery  of  vision.  The  subject  com- 
pares two  rows  of  random  letters  for  differences  or  sameness  presented  in 
groups  of  five.  The  successive  groups  alternate  from  the  center  of  the  page 
to  the  side.  (See  Piste  II-o) 

12.  CRT  202  - Visual  Acuity.  A test  in  five  parts  designed  to 
measure  detailed  visual  perception.  The  test  is  structured  to  avoid  lin- 
guistic and  higher  mental  activity  effects  as  far  as  possible.  Each  part 
has  a different  design,  graduate!  in  size,  to  increase  difficulty  in  seeing. 
The  score  is  the  number  right.  (See  Plate  II-9  and  11-10,  and  Plate  III-l 
and  III-2) 

13.  CRT  207  - Word  Matching.  A visual  perception  test  in  which  a key 
word  at  left  is  matched  by  one  of  five  choices  at  right.  The  task  requires 
sufficient  vision  to  read  the  word  correctly.  The  size  is  successively 
reduced  past  the  threshold  of  readability  for  one  with  subnormal  vision. 

14.  CRT  201  - Traffic  Observation.  An  adaptation  of  tha  classic 
Aussage  test  made  up  of  traffic  situations.  Objective  questions  (shown 

at  the  right  of  picture)  are  presented  after  a short  period  of  study.  (See 
Plate  1-2  and  1-3) 

15.  CRT  64  - Visual  Hemoiy.  A type  of  immediate  recognition  of 
fonas.  It  was  hypothesized  as  a measure  of  a driver's  tendency  to  notice 
and  then  forget  dangers  in  the  environment.  The  designs  used  were  the  same 
as  for  Visual  Recognition  (shown  on  Plate  IX— 5)  except  differently  arranged. 
In  certain  respects  it  is  similar  to  ’Traffic  Observation  except  the  designs 
are  abstract. 

16.  CRT  69  - Space  Judgment . A test  after  Ghiselli  in  which  spatial 
intervals  are  compared.  The  subject  selects  the  letter  which  is  closest 

to  the  standard  or  reference  letter  of  each  item,  (See  Plate  1-4) 

17.  CRT  87  - Emergency  Judgment.  Pictorial  presentation  of  traffic 
situations  are  made.  The  subject  indicates  his  choice  of  solutions  in  a 
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(See  Plate  11-2} 


five-answer  multiple  choice  item, 

18.  CRT  196  - Emergency  Driving.  Questions  of  the  conventional  four 
and.  five-answer  type  on  information  designed  to  measure  one  * 3 reactions  to 
emergencies  in  driving.  The  aim  was  to  concentrate  on  emergency  situations 
if  they  could  be  differentiated.  Two  forms  were  used. 


19.  CRT  88  - Driving  Judgment.  Similar  to  the  above  but  emphasis  was 
placed  6n  judgment  with  respect  to  ordinary  driving  practices.  Tbs  two  forms, 
A and  B*  were  merged  into  Form  X for  the  second  run,  retaining  the  best  items 
only. 

-f  . „ 1 i : . i 

20.  CRT  208  - Motto  Test.  A set  of  common  proverbs  and  axioms  in- 

volving median  isms  hypothesized  to  be  related  to  proper  behavior  in  traffic 
situations.  Three  responses  are  possible:  (A)  Agree  with,  (B)  Don't  know, 

(C),  Do  NOT  agree.  A weighting  system  of  from  1 to  3 is  used  in  reverse 
order.  Sample  items  are: 

1.  Nothing  succeeds  like  success.  (A)  Agree  (B)  Don't  know  (C)  Do  N0T%gree 

2.  Knowledge  is  power.  (A)  Agree  (B)  Don't  know  (C)  Do  N03* agree 

wN0T  is  capitalized  for  emphasis.  


TESTS  USED  IN  RUN  TWO 


The  tests  described  below  are  mostly  group  tests  of  cognitive 
nature  with  the  exception  of  PRT  565  and  were  added  to  the  battery  on  the 
second  mu// 

' - These  tests  are  the  re£p£ecr  Army  driver  selection  tests.  / 

They  were  given  according  to  Army  specifications,  both  as  to  construction  of 
the  test,  design  of  the  apparatus  and  test  administration.  A full  description 
is  given  in  the  Manual  ’'Examinations  For  Motor  Vehicle  Operators,”  MVO-I,  M, 

WD  AGO  PET- 565  and  need  not  be  given  here.  ■ . •• 


2.  PRT  2387  - Amy  Two-Hand  Coordination.  A motor  coordination  test 
in  which  special  hand  pegs  are  alternately  aimed  at  circles  to  the  right 
and  to  the  left,  starting  with  the  center  columns.  The  score  is  the  number 
of  targets  hit  according  to  standards  set  up.  (See  Plate  III-3)  Note  the 
starting  point  is  marked.  The  carbon  is  placed  on  the  back  and  the  score 
is  the  number  of  targets  hit  within  the  circle. 

3.  CRT  195  - Pattern  Tracing.  A standard  IBM  form  is  over-printed 
with  a pattern  to  be  traced  on  the  separate  answer  sheet  without  the  pattern. 
Control  and  close  observation  are  necessary*  .'V,. 

4.  PRT  2382  - Amy  Path  Tracing.  A maze  is  over-printed  on  standard 
IBM  sheets.  The  subject  traces  through  the  mass.  Per  cent  right  was  used  . 
as  a score.  The  test  is  designed  for  IBM  scoring  but  because  of  some 
printing  irregularities  they  were  doubly  scored  by  machine  and  some  hand 
scored  to  assure  a reliable  measure , Only  slight  discrepancies  were  noted 

oil  ths  two  sets  of  scoring  and  a meairwas  taken  for  the  two.  (See  Plate  H-4 


for  general  layout.) 

5.  PRT  2374  - Attention  to  Detail.  Arcy  test  composed  of  rows  cf  O’ s, 
a number  of  which  are  broken.  The  task  is  to  determine  bow  many  are  broken 
in  each  line.  Used  only  in  Rim  Two-A  and  Run  Three. 

6.  PRT  2457  - Driver’s  Self  Description  Blank.  Described  elsewhere  by 
PRS.  A driver's  background  and  personality -attitude  blank.  Several  scores 
are  available. 

7.  FRT  2412  - Driver  Know-How  Test.  Developed  by  PRS  and  consists  of 
48  items  involving  knowledge  of  driving  and  safety  behind-the-whecl.  Score  is 
the  number  right. 

8.  Experimental  Test.  CRT  21?  - Perseveration*  A combination  of 
sense  and  nonsense,  and  word  combinations  which  may  be  either  true,  false,  or 
pure  nonsense  being  answered  (A),  (B),  or  (C)  accordingly.  (See  Plate  1-9  for 
general  layout). 


9.  Experimental  Test.  CRT  218  - Accuracy.  A tedious  and  baring  test 
in  which  items  consist  of  different  numbers  of  certain  letters,  numbers  or 
symbols  appearing  in  a mixed  line,  e.g.. 


1.  Which  number  occurs  most  often? 

(A)  - 3 (B)  s 7 (C)s2 

10.  Experimental  Test.  CRT  216  - Difference  detection.  An  observation 

test  set  near  the  discrimination  threshold , Pictf#es  of  commonplace  and  auto- 

motive-type apparatus  are  presented  with  a structuring  sentence  to  direct 
attention  to  proper  detail.  This  test  was  cross-validated.  Score  is  number 
right.  (See  Plate  1-10). 

11,  Experimental  Test.  CRT  215  - Motility.  This  test  is  a further 
development  of  CRT  63,  Activity  I and  Activity  II.  The  general  format  is  shown 
(Plate  II-7) . The  first  part  involves  blackening  in  the  triangles  as  rapidly 
as  possible.  The  second  part  is  essentially  the  same  as  CRT  63. 
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The  following  supplemental  psychophysical  tests  were  evaluated  as 
predictors  of  driving  aptitude  and/or  ability* 


1,  Armed  Forces  Vision  Test  as  described  by  the  Aimed  Forces  Vision 
Committee  (not  shown  here).  It  comprises  aa  objective  test  of  visual  ac- 
uity, muscle  imbalance  and  color  vision. 

2,  Motility  Test.  A measure  of  activity  developed  by  Ream  (G). 

The  sum  of  four  trials  of  10  seconds  each  vas  used  as  a score.  A telegraph 
key  with  self-timer  and  counter  gives  a reliability  of  ,94*  The  key  is 
standardized  at  3 mm,  throw  and  50  grams  pressure  resistance.  (See  Plate 
V-2). 

3.  Strength  of  Grip.  The  Stoedley  (hand  dynamometer)  calibrated  in 
kilograms  was  used  to  make  the  measurements.  The  sum  of  four  successive 
trials R & L)  was  used  as  the  score.  When  given  under  proper  con- 
ditions of  motivation  the  reliability  is  .95  or  above.  (See  Plate  V-5 
right). 

4.  Ocular  Dominance.  A variant  of  the  Parson's  Manometer  adapted 
by  using  a red  filter  over  the  right  eye  and  blue  filter  over  the  left 
eye.  While  the  test  has  shown  differences  between  accident  and  non- 
accident drivers  in  previous  studies,  the  method  of  administration  is  new 
and  because  of  an  apparent  systematic  error  introduced  by  the  colored 
filters  the  results  were  not  used.  A quantitative  scoring  is  obtained 

by  totaling  the  number  of  R sightings  made  in  seven  trials.  (See 
Plate  V-5  left). 

5*  Choice  Reaction  Time.  An  electronic  variant  of  the  regular  PRT 
565  tes^  using  a falling  board,  but  with  both  red  and  green  lights  being 
used.  The  subject  reacts  only  when  the  red  light  appears.  The  contact 
key,  when  pressed  lightly  by  the  foot,  closes  the  chronoscope  circuit  which 
is  instantaneously  released  upon  reaction  by  the  subject.  This  eliminated 
the  systematic  "action  time"  error  pointed  out  by  others.  Any  false  move 
on  a green  signal  which  starts  the  clock  is  recorded  as  an  error.  Three 
scores  were  calculated*  (a)  reaction  time  as  such  (mean  of  20  trials), 

(b)  variability  between  successive  trials,  and  (c)  error  or  "false  start" 
score.  The  latter  is  assumed  to  be  a measure  of  the  tendency  to  become 
nervous  or  to  lack  of  self-control. 

6.  Steadiness  Test.  A modification  of  Whipple's  Steadiness  Test 
has  been  commonly  used  as  a measure  of  driving  aptitude.  The  subject 
stands  before  the  instrument  and  moves  the  stylus  down  a narrowing  V-slot 
until  contact  is  made  with  the  side.  This  closes  a circuit  and  a red 
light  flashes.  Readings  are  made  at  the  point  of  contact  on  a calibrated 
scale.  (See  Plate  V).  The  score  is  computed  as  the  sum  of  8 trials  as 
shewn  in  inches  of  travel  on  the  scale.  This  function  is  assumed  to  be 
rented  to  the  path,  line  and  other  tracing  tests  which  in  certain  in- 
stances showed  some  promise  as  predictors  of  driving.  Mens  ef  these 
functions  held  up  on  cro 33-validation. 


?»  Depth  Perception  or  Distance  Judgment*  A modification  of  the  Army 
FRT  565  version  of  the  Howard -D ohlman  test  but  made  somewhat  longer,  using  a 
variable -placed  stationary  peg,  was  employed.  A friction  control  cord  attached 
to  the  movable  peg  tended  to  minimize  the  possibility  of  "cheating"  by  using 
certain  non-visual  cues.  This  test  was  found  to  be  slightly  mare  reliable  than 
that  built  acccc-ding  to  Arny  FRT  565  specifications.  ( See  Flate  V-3) . 


The  Self  Rating  item  was  placed  on  the  data  sheet  as  an  afterthc-ight 
to  test  the  hypothesis  that  certain  persons  and  groups  tend  to  overestimate  or 
underestimate  themselves,  (See  Appendix  B,  page  22). 

The  apparatus  shown  in  (Plate  IV-3)  is  that  of  the  regular  Army  FRT 
565  and  need  not  be  described  further  here.  The  exact  specifications  for 
dimensions,  lighting#  praefci.ee  instructions  and  seeming  methods  were  followed 
literally  from  •'.*:*  Army  manual.  Specific  instructions  and  SOP  for  all  the 
tests  are  given  ~n  Appendix  B. 

At  the  bottom  (Plate  17-5)  is  shown  some  of  the  boards  used  on  the  FRT 
565  fall  apparatus  for  measuring  reaction  time.  The  device  was  found  to  be 
extremely  troublesome  and  not  dependable.  Besides  being  slow  in  administration# 
it  was  found  to  require  almost  as  much  time  for  servicing  as  that  required  for 
actual  testing.  Note  excessive  wear, 

A composite  was  made  of  FRT  565  scores  by  pre-determined  weightings 
made  to  give  the  best  predictive  values  of  the  composite  score  for  driving 
aptitude.  (See  Lauer  6).  It  is  herein  designated  as  PRT  Composite  and  indi- 
cates the  predictive  efficiency  of  currently  used  Army  driver  selection  tests 
given  as  prescribed  in  the  Army  manual. 


Appendix  B - Standard  Directions  and  SOP  Used  in  the  Field 
INSTRUCTIONS  FURNISHED  INSTALLATIONS 

i-  -i 


A full  sat  of  directions  for  the  convenience  cf  local  Safety 
Directors  and  Officers  who  were  to  make  arrangements  on  the  Post  as  per  con 
tract  plan,  were  sent  out  as  follows i 


INFORMATION  BULLETIN  FOR  TEST  RUNS  ON  DRIVER  AFTI2ULE  TESTS 
(Adapted  to  fit  the  run,  installation,  dates  and  other  details  ) 

re ; Contract  BA-49-083  CSA-191  Driver  Aptitude  Tests. 


j' 
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In  a Department  cf  Amy  Contract  Research  Project  on  Driver  Apti- 
tude Tests  authorized  by  the  Department  of  Amy,  Adjutant  General  *s  Office, 
Washington,  D.G.,  we  are  to  visit  several  installations  on  the  first  test  mu 
at  which  time  we  need  about  _____  men,  40  a day  for  four  hours,  who  have  the 
following  qualifications  as  requested  by  the  Department  of  Army. 

1.  Army  drivers  in  uniform  holding  an  Army  driver's  license. 


2.  Groups  of  20  men  from  one  unit  or  closely  related  units  who  know 
each  other  reasonably  well  and  who  know  somethin  of  each  other's 
driving  skill,  experience  and  habits  so  that  they  may  rate  each 
other. 


3.  Men  who  drive  or  have  driven  light  and  medium  heavy  Army  equipment. 

4.  lien  who  are  known  to  from ,2-6  supervisors  who  would  be  able. to., 
rate  them  as  drivers rr 


The  purpose  cf  the  study  is  to  develop  a screening  teat  for  Army 
drivers  that  could  be  used  to  classify  and  select  drivers  of  Army  motor  ‘ 
vehicles.  Hie  results  of  such  tests  might  possibly  go  on  Form  20  along  with 
mochanical  aptitude,  clerical  aptitude  and  other  abilities  after  suitable 
evaluation  and  selection  of  testing  units.  The  Adjutant;  General's  Office  at 
Washington  has  authorized  the  study  and  will  lend  its  full  support  and  au- 
thority. You  no  doubt  have  received  this  information  through  channels  by 
this  time. 


A room  will  be  needed  for  this  testing  program  that  is  provided 
with  tables  to  seat  20  men.  Two  groups  of  20  each  will  be  needed  for  four 
hours  testing  each  day  which  we  may  designate  as  Group  A and  Group  3.  Group 
A takes  the  tests  in  the  morning  and  Group  B in  the  afternoon.  Both  groups 
appear  at  0800  or  the  regular  scheduled  beginning  hours  observed  at  the  Post, 
One  group  will  be  needed  for  four  hours  in  the  forenoon  and  the  other  for 
four  hours  in  the  afternoon*  The  men  vail  stay  to  complete  all  records 
started.  The  tests  are  interesting  aid  the  soldiers  usually  enjoy  them.  The 
immediate  rasults  of  the  program  will  be  to  dignify  and  encourage  the  work 
of  the  Safety  Director  or  Officer  who  arranges  the  schedule,  the  place  of 
testing  and  other  details. 


Me  are  advised  TrOd  Washington  that  the  original  authorisation  and 
directive  from  the  Adjutant  General's  Office  issued  at  the  beginning  of  the 
research  in  March  of  1951  gives  clearance  for  the  complete  contract.  'This 
is  the  first  run  and  subsequent  visits  may  be  necessary  to  complete  the 
contract.  If  there  are  any  questions  about  the ^ plans  we  will  be  pleased  to 
wits  or  call  in  persons  to  help  clarify  them. 

It  is  our  plan  new  to  visit  the  f ollowing  installations  under  your 
command  in  compliance  with  our  obligations  of  the  contract*  r 

(List  of  installations  and  dates  inclusive  are  inserted  heie) 

All  equipment  and  tests  will  be  furnished  by  the  examining  person- 
nel which  will  consist  of  the  following  persons ; 

Dr,  AJl,  Lauer,  Director  of  the  Project 
Ted  Campbell,  Researoh  Assistant 
Gerald  C.  Helmstadter,  Research  Assistant 

(Personnel  for  other  runs  or  installations  listed  accordingly) 

Provisions  for  quartering  these  men  on  the  Post  for  the  dates 
given  are  desired.  Also  two  or  more  en Ids  ted  men  with  some  clerical  ability 
and  who  know  their  way  around  the  Post  will  be  needed  to  help  in  proctoring 
and  in  securing  personnel  records  of  drivers. 

The  research  team  w 521  arrive  on  the  afternoon  of  the  day  before 
beginning  the  tests  in  order  to  have  everything  ready  for  starting  early  the 
first  morning  scheduled  at  the  installation.  They  will  leave  the  late  afters 
noon  of  the  last  date  and  will  not  need  quarters  for  that  night.  In  other 

words,  they  will  arrive  at  about o'clock  on  (Day.  ittorith.  date)  and 

leave  (Day,  month,  date), 

" 

V-  ■ ■ “■ 

ihe  best  results  have  been  obtained  when  the  units  selected  for 
furnishing  the  men  are  notified  by  written  letter  and  the  list  of  cooperating 
organisations  is  run  in  the  Post  Bulletin  over  the  signature  of  the  Command- 
ing Officer.  It  is  essential  that  all  men  used  report  punctually  and  stay 
until  the  completion  of  the  tests.  ~ 

It  is  suggested  by  the  Department  of  Amy  that  local  arrangements 
be  made  by  the  Post  Safety  Officer  or  Director  acting  under  the  proper  higher 
command*  This  is  a project  in  which  the  whole  Army  has  considerable  at 
stake  and  your  full  cooperation  is  solicited. 

Thanking  you  most  sincerely  far  your  help  and  cooperation. 

Very  sincerely  yours. 


(Sigtmltwx'e)  w ^ 

A.R.  Lauer,  Director  of  Project 
Driving  Research  Laboratory 
Industrial  Science  Research  Institute 
Iowa  State  College,  Ames,  Iowa 
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SOP  FOR  FIELD  TESTING  OH  CONTRACT  IK),  BA-49-083  OSA-191 

aptitude  tests  for  drivers 


GENERAL  PRECAUTIONS 

1.  Keep  the  directions  before  you  at  all  times  and  read  them  to 
each  subject.  Make  the  reading  of  directions  conversational 
in  style. 

2.  Motivation  of  the  subject  is  very  important  for  administration  of 
tests.  Try  to  keep  every  subject  trying  to  beat  his  own  record. 

3.  Tests  which  come  in  contact  with  the  body  should  be  sterilized 
twice  each  half  day  or  after  each  subject  has  been  tested  in 
certain  cases.  Keep  sterilizing  agent  away  from  paint  on 
commercial  instruments.  This  applies  only  to  psychophysical  tests. 

4.  Record  each  setting  or  trial  as  completed.  Never  rely  on  your 

memory.  , 

5.  Be  on  the  alert  constantly  for  any  attempt  at  collusion  or  other- 
wise beating  the  tests. 


1*  INTRODUCTION  TO  WRITTEN  TESTS 

Read  to  the  Examinees  s . 

!,l$r  neme  is  (give  name)  and  this  is  (give  name).  We  are  working 
under  orders  from  the  Department  of  Army  at  Washington,  dam  through  channels, 
and  by  authority  of  the  Chief  of  Staff  of  this  Post.  We  were  also  in 
uniform  during  World  War  II  and  had  our  share  of  active  service. 

"The  Department  of  Army  is  particularly  anxious  to  reduce  acci- 
dents, both  at  home  and  in  the  combat  zone.  They  are  convinced  that 
improved  selection  and  training  methods  for  drivers  will  help  do  this. 
Therefore,  we  ask  that  you  please  give  your  best  cooperation  in  the  following 
ways; 

1.  Mark  the  tests  as  quickly  and  accurately  ac  you  can. 

2.  Do  not  talk  or  bother  others.  If  you  have  a question,  raise 
your  hand  and  we  will  help  you  if  the  nature  of  the  test  permits.  Work  as 
quietly  as  possible. 

3.  Give  your  full  attention  to  the  job.  Do  your  best. 

“Since  you  have  been  assigned  here  during  the  day  it  is  our  duty 
to  report  back  to  your  company  the  completeness  of  all  records  started.  Be 
sure  your  test  papers  are  all  complete  before  you  leave.  Check  with  us 
before  you  leave  so  we  may  make  a good  report  for  the  day.  (Examiner 
specifically  indicates  those  to  do  checking  out) 


- 14  - 


’Tie  purpose  of  the  study  is  to  evaluate  selected  tests  for  drivers 
developed  and  given  here  and  at  several  other  installations.  Eventually 
some  form  of  these  will  probably  be  used  to  classify  every  recruit  as  he  cooes 
into  the  Army  the  same  as  the  other  tests  of  clerical  aptitude  and  mechanical 
ability  which  most  of  you  have  taken . 

"You  have  been  especially  selected  as  e group  of  the  most-  experi- 
enced drivers  in  the  Army  and  your  scores  will  be  used  as  a standard  of 
classification  for  new  drivers.  Therefore  it  is  important  that  you  do  your 
best. 

«'Iou  will  find  the  tests  interesting,  for  the  most  part,  and  if 
you  care  to  know  something  of  your  record  when  you  chedk  out  we  will  be  glad 
to  tell  you  anything  we  can.  The  test  papers  may  eventually  go  to 
Washington,  so  please  be  as  neat  and  careful  with  your  paper  as  possible. 
Remember  you  must  use  the  special  pencil  handed  out  so  that  the  scoring 
machine  will  pick  up  the  line.  Mark  clearly  between  the  lines,  to  blacken 
it  in,  thus  ti  g »i  it  u on  the  answer  sheet  to  indicate  the  correct 

Is  § t!  is  i! 

answer  for  the  question.  Host  of  the*  tests  will  be  timed  so  watch  that  you 
start  and  stop  exactly  with  the  Signal  which  will  be  given  as:  READY.  - 
BEGIN  and  STOP  when  the  be?„l  rings  at  the  end  of  the  test." 

(In  the  morning  the  examine r adds  further:)  “This  afternoon 
you  will  report  back  for  the  psychophysical  tests."  (in  the  afternoon 
session  say:)  "First  we  will  fill  out  your  roster  data  sheet,  the  long  slip 
which  has  been  handed  you."  The  directions  were  then  read  as  given. 


2.  INSTRUCTIONS  FOR  ADI  1IMISTRAT ION  OF  TIE -CRITERION  -BATING  FCRH  ^ 


"In  this  next  part  we  are  going  to  give  you  a roster  of  drivers, 
most  of  whom  you  know,  and  ask  you  to  tell  us  how  well  each  man  does  on  the 
different  things  that  go  into  making  up  an  all-around  good,  safe  driver. 

Some  of  the  things  you  will  rate  him  on  are  : his  military  bearing,  how 
often  he  has  near-accidents,  and  how  he  reacts  to  sudden  changes,  and  others. 

"Here  are  the  booklets  that  you  will  use.  DO  NOT  OPEN  THESE 
BOOKLET'S  UNTIL  JE  TELL  YOU  TO.  - " ~ “ 

"Notice  the  words  on  the  cover:  1 EXPERD® NTAI/-F0R  RESEARCH 
PURPOSES  ONLY.  * Ibis  means  that  the  information  you  give  us  will  not  be 
known  to  anyone  at  this  Post  and  no  man  will  be  affected  in  any  way  by  this 
information.  ■ 

"You  will  notice  the  two  numbers  on  the  front  of  the  booklet. 

These  two  numbers  indicate  the  PLACE  and  the  GROUP.  He  do  this  so  we  will 
not  have  to  use  ycur  name  when  rating  other  drivers.  We  keep  record  of  the 
ratings  by  these  two  numbers  and  the  letters  on  the  scales. 

"Notice  the  column  of  lettered  boxes  at  the  right  hand  side  of  the 
page.  Pull  out  tlrie  roster  sheet  and  line  up  the  roster  with  the  lettered 

boxes  - A with  the  A box,  B with  the  B box,  and  so  on.  (Demonstrate) 

> . '•  - • 
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"New  find  your  own  name  on  the  roster.  Put  a circle  in  the  box 
next  to  your  own  name  and  cross  your  name  off  of  the  roster.  You  will  not 
rate  yourself.  Is  there  any  driver  on  you r roster  that  you  do  not  know  or 
that  you  do  not  know  his  driving?  If  there  is,  put  a circle  in  the  box 
next  to  his  name  and  cross  his  name  off  the  roster.  You  will  not  rate  any- 
one  you  have  crossed  off  of  the  roster  0 If  there  are  some  drivers  you  do 

know  but  you  are  not  sure  of  being  able  to  rate  them,  put  an  X in  the  boxes 
next  to  their  name . YOU  NILL  RATS  THEM  TO  THE  BEST  OP  YOUR  ABILITY  - MAKE 
THE  BEST  ESTIMATE  YOU  CAN  OF  THEM.  Are  there  any  questions? 

"Now  ue  are  ready  to  rate  the  cl  rivers  you  know  or,  the  first  scale. 
Turn  to  Page  2 and  line  up  the  letters  on  the  right  hand  side  cf  the  page, 

A with  the  A box,  B with  the  B box,  and  so  on.  The  question  we  are  rating 
on  is*  'How  does  he  rate  on  personal  appearance  and  military  bearing?' 

If  he  is  tops,  one  of  the  best,  he  rates  a 1,  a 2,  or  a 3.  If  he  is 
about  average,  like  most  drivers,  he  rates  a 7,  8 or  9.  If  he  is  one  of  the 
poorest,  he  rates  a 13,  14  or  15.  Each  time  you  rate  a man  you  first  decide 
which  section  he  belongs  in,  then  decide  which  number  on  the  scale  best  fits 
him.  Then  put  that  number  in  the  box  next  to  his. name.  DO  NOT  RATE  ANYONE 
YOU  HAVE  CROSSED  OFF  OF  THE  ROSIER.  MAKE  THE  BEST  GUESS  YOU  CAN  ON  THIS 
BASIS  GF  1/HAT  YOU  DO  KNDU  ABOUT  EACH  IHTVER." 

(Examiner  please  refer  to  Page  5 of  the  directions  and  follow  the  SOP 
carefully.) 


3.  INTRODUCTION  TO  PSYCHOPHYSICAL  TESTS 

"Yfr  name  is  (give  name)  and  my  assistant's  name  is  (give  name). 

We  also  have  been  in  uniform  at  various  times  and  understand  your  problems. 

We  are  acting  under  orders  frem  the  Department  of  Army  in  Washington  and  you 
have  been  assigned  here  far  the  day  by  the  Commanding  Officer  of  the  Post, 

Yfe  are  all  vorking  together  to  improve  the  methods  of  selecting  and  training 
of  drivers.  You  have  been  particularly  selected  as  experienced  drivers 
whose  records  are  to  be  used  as  a standard  of  comparison  for  future  selection 
of  men  who  will  do  a good  job  handling  motor  vehicles. 

"Since  we  can  take  only  four  or  five  drivers  at  one  time  through 
the  psychophysical  tests,  will  you  please  remain  in  your  seats  and  complete 
the  two  written  bests  which  will  be  handed  out  in  a few  minutes.  There  is 
no  time  limit  on  the  written  tests  and  after  you  get  started  we  will  call 
some  of  you  to  do  the  individual  tests  of  reaction  time,  strength,  activity, 
vision,  etc.  Then  you  can  return  to  your  seat  and  complete  the  written 
tests.  All  are  to  be  completed  before  you  leave.  Please  do  not  waste  time 
so  all  may  get  through  together  if  possible. 

"Yfe  are  passing  out  three  forms  in  a folio  together  with  one 
answer  sheet.  Keep  all  these  together  in  the  folio.  They  are  to  be  filled 
out  as  follows* 

a.  One  form  is  to  be  used  with  your  psychophysicals.  Fill  out  the 
first  page  down  the  row  of  O' a - 000000000  at  the  lower  part  of  the  page. 

This  is  merely  a division  line. 


..  ic  — 


fe.  Tiie  Driver's  Uritten  Test.  Put  the  answers  to  this  on  your 
answer  sheet  marked  #DA-AGG  PRT  2410,  starting  in  columns  3 end  4 with  item 
91.  The  answer  to  question  1 will  be  in  the  #91  place  on  the  answer  sheet, 
question  2 in  #92,  etc.  Use  special  pencil  provided  by  us  in  all  these 
tests.  If  one  breaks  ask  for  another. 

o.  The  Driver’s  Self  Description  Blank  covers  certain  experiences 
that  you  'nave  had.  The  answers  to  these  questions  will  be  placed  on  the 
same  sheet  starting  on  Side  1 at  1.  You  are  to  answer  ell  the  questions 
required  on  the  blank.  (Examiner  reads  directions  from  the  booklet  as 
given  end  gives  any  needed  directions  regarding  the  marking  of  questions.) 

’’Since  we  have  to  account  to  your  organization  for  completeness 
of  records  made  today,  will  you  please  check  out  with  me  so  that  we  may  give 
you  a clean  slate  on  completion  of  the  tc'sts." 


4.  DIRECTIONS  FOP.  PSYCHOPHYSICAL  TESTS 

a.  Steadiness. 

Explain  the  test  briefly,  then  say:  "Take  this  stylus  and  stand 

with  your  arm  directly  in  front  of  the  test.  (Demonstrate)  Insert  stylus 
carefully  and  move  down  as  far  as  possible  without  touching  sides  which  will 
flash  the  red  light.  Uork  carefully  and  tiy  to  get  all  the  way  through." 
When  the  light  flashes  says  "You  made  ______  that  time.  Try  to  do  a little 

better  the  next  trial,  etc.  You  will  have  eight  trials,"  Take  readings 
on  8 trials  and  record  each  as  taken. 

b.  Strength  of -Grip 

Explain  the  test  and  then  say*  "Take  this  dynamometer  and  give 
us  all  the  grip  you  can.  Hold  it  like  this  (demonstrate)  at  your  side  but 
do  not  let  it  touch  your  side  or  clothing.  Do  your  best.  This  is  a 
contest.”  llake  four  alternate  right  and  left  trials  and  record  each  as 
taker,.  Do  net  allow  adjustment  of  dynamometer  to  be  made.  Set  on  line 
marked.  Note  reasons  if  one  hand  is  noticeably  weaker.  Record  the 
alleged  reeson. 

e.  Color  Vision. 

Explain  test  and  says  "Read  the  numbers  when  I turn  the  page  as 
quickly  as  possible."  Merely  write  the  numbers  on  the  record  sheet  above 
those  listed  if  they  are  different.  If  all  are  read  c Directly  merely  write 
0;K.  at  the  end  of  rcw. 

d.  Activity  or  liotility. 

Explain  the  test  and  say*  "Ife  want  to  see  hew  active  you  are. 
Take  the  key  between  your  thiimb  and  two  fingers  like  this  (demonstrate)  awl 
move  up  and  down  as  fast  as  you  can.  Remember  this  is  a speed  test. 

READY  - BEGIN!"  Give  four  trials  after  the  subject  understands.  The  key 
must  be  held  lightly  with  thumb  and  first  finger  and  not  released  while 
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tapping.  Keep  motivating  subject  while  working.  Do  net  allow  inter!® 
trials  and  have  the  person  relax  by  shaking  the  hand  vigorously.  Keep  the 
key  set  at  50  grams  resistance  and  3 millimeters  of  throw  up  and  downs 

e . Handedness « 

Merely  ask  the  subject  which  hand  he  uses  be3t  - Right.  Left  or 

Both, 

f.  Choice  Reaction.  Time. 

Explain  the  test  and  ssy:  "Please  sit  down  in  the  chair  with 

your  left  foot  on  the  rubber  mat  and  the  toe  of  your  right  on  the  red  button 
at  the  right.  Depress  it  lightly  to  make  contact.  Watch  for  the  lights. 
(Indicate).  If  a red  light  flashes,  move  the  foot  over  to  the  pedal  at 
center  as  quickly  as  possible.  If  a green  light  flashes  make  no  movement 
at  all  but  wait  for  a red  light.  READY I n Record  each  reaction  as  made. 
Tally  the  times  the  subject  makes  a false  move  on  the  green  light.  Any 
movement  of  the  chronoscope  hand  is  a false  move. 

Give  9 greens  and  20  reds  in  the  following  orders  1.  G,  2.  R,  3. 
G,  4.  R,  5.  R,  6.  R,  7.  G,  8.  R,  9.  R,  10.  R,  11.  G,  12.  R,  13.  G,  14.  R,  15. 
R,  16.  G,  17.  R,  18.  R,  19.  R,  20.  R,  21.  G,  22.  R,  23.  R,  24.  G,  25.  R,  26. 
G,  27.  R,  28.  R,  29.  R. 

Record  number  of  errors  or  false  starts  on  green  and  the  time  for 
each  reaction  to  red.  (Note:  if  a color  blind  person  is  found  who  cannot 

tell  colors,  give  red  lights  only.) 

g.  Hearing. 

Give  exact  directions  prescribed  in  HIT  565.  (Use  the  manual  as 
you  give  the  test  and  be  sure  it  is  kept  out  of  sight  sc  that  no  one  sees  it 
at  any  time.) 

h.  Simple  Reaction  Time.  (Foot  pedal  reaction) 

Explain  the  test,  then  say:  "Please  sit  down  with  your  left  foot 

on  the  white  footprint  on  the  floor.  Look  at  the  red  dot  under  #7  on  the 
falling  board.  (Indicate).  When  the  board  starts  to  drop,  hit  the  pedal 
as  quickly  as  possible  and  hold  it  down.  READY  - FIXATE  I"  Record  20 
trials.  Tally  any  misses  on  sheet  as  blanks.  Be  sure  and  vary  the  time 
between  'Tleady"  and  the  actual  release  from  ■§-  to  2 seconds. 

9 

Alternate  Test.  Hand  reaction  tin®  using  apparatus  and  procedure 
outlired  on  page  252,  FM  25-10,  Basic  Field  Manual,  Motor  Transport,  1942. 

i.  Distance  Judgment  and  Depth  Perception.  (Depth  Perception 

apparatus  built  to  specifications  from  PRT  565  Manual . ) 

Explain  the  test,  then  sayi  "Please  sit  on  the  chair  and  set  the 
two  black  pegs  at  equal  distance  from  you,  even.  They  should  line  up 
exactly  even,  crosswise,  (Demonstrate).  Do  this  quickly."  Maks  redording3 
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at  each  setting  and  then  repeat  by  saying,  "Same  thing  again,  we  want 
several  trials.  Now  another  trial,  etc.*'  Ij^ye  strings  released  after 
each  Irial  to  avoid  cues . Have  a 40  watt  £Siiihg  light  directly  above  the 
pegs.  Make  eight  trials,  recording  only  iw*'  isix* 

j . Visual  Acuity  using  Snellen  Chart.  (Apparatus,  directions  and 

procedure  taken  exactly  from  HIT  565  Manual. 

k.  Astigmatism  using  Snellen  Chart 

Explain  the  test,  then  s ayj  "Holding  this  cardi  over  yoUi*  right 
eye,  look  at  the  fan-dial  at  the  top  of  the  vision  Chart i Do  the  lines 
look  equally  dark?”  If  the  answer  is  'no*  ask  further,  "At-  what  ham  of 
the  clock  ar8  they  darker?  Are  the  lines  slightly  or  markedly  darker?0 

Record  as  same,  slightly,  or  markedly,  and  indicate  mefidian  by  the  clock 
fact  as  9,  10,  11,  12,  1,  2,  3,  etc.  You  need  use  only  the  upper  half  of 
clock  dial.  Do  same  for  the  left  eye. 

l.  Field  of  Vision. 

Explain  test  and  say:  "Please  sit  down  at  the  perimeter  Just 

touching  it  about  one  inch  under  your  eyes.  Look  directly  at  red  button 
ahead.  (Indicate).  When  you  see  this  target  (let  them  see  it)  moving  at 

the  side  say  'now1."  Same  at  left.  Reset  perimeter  each  time  and  record 

settings.  Repeat  as  before,  Flace  it  directly  under  a ceiling  light. 
Examiner  stands  or  sits  just  across  the  table  to  note  any  tendency  to  peek. 
Two  trials  on  each  side, 

m.  Armed  Forces  Vision  Test.  (See  Standard  Directions  furnished 

with  instrument . ) 

Slide  1.  Vertical  Phoriaa.  Say,  "Do  you  see  a red  dotted  line? 

Do  you  see  the  number  steps?  Looks  like  an  L upside  down.  What  number 
step  or  L is  nearest  the  red  dotted  line?"  Alternate  and  additional  direc- 
tions if  examinee  fails  to  understand. 

Slide  2,  Horizontal  Phorias.  Say,  "Now  look  again.  To  which 
number  does  the  arrow  point?  To  which  is  it  closest?"  Have  examinee  blink 
eyes  if  he  see3  either  or  above  only  - arrow  or  the  number.  A malingerer 
may  see  only  one. 

Slide  3.  Right  and  Left  Acuity  (normal).*  Read  the  letters  in 
line  5.  Now  the  letters  in  line  8 (or  8a).  The  scare  is  the  smallest  line 

It*  which  not  more  than  3 letters  are  missed.  Move  up  or  down  from  line  8 

or  8a.  (See  Manual  for  letters.) 

Slide  4*  Right  and  Left  Acuity  (subnormal).  Same  directions  as 
3.  (See  Manual,  pages  12  & 13  for  letters,) 


•This  procedure  was  varied  slightly  for  the  final  run  at  the  suggestion  of 
Dr.  Julius  E.  Uhlaner.  The  results  were  recorded  on  sheets  filed  with  FRS. 
The  longer  directions  and  procedures  would  not  be  suitable  for  operations 1 use. 
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Slid©  5.  Same  as  3 but  for  both  eyes  (normal).  Same  directions 
as  3.  (See  Manual,  pages  12  & 13  for  letters.) 

Slide  6.  Both  Eyes  (subnormal).  Same  directions  as  3.  (Sso 
Manual,  pages  12  & 13  for  letters.) 

Slide  7.  Color  Slide.  "You  vill  see  four  circles  with  various 
colored  dots.  Read  mo  the  number  outlined  in  different  colors  you  see 
within  Top  circle.  Eight  circle,  Bottom  circle,  left  circle,  etc.  as  they 
are  presented.”  Record  numbers  seen. 

n.  Ocular  Dominance. 

Do  not  explain  test.  The  subject  should  be  naive.  Merely  ask 
the  examinee  to  keep  both  eyes  open  and  to  look  at  a black  target  with  white 
symbols  and  report  if  the  symbols  are  "bluish”  or  “pinkish”  in  color.  The 
following  targets  were  designed  but  only  the  cross  and  star  were  used: 

1.  Disk,  2.  Triangle,  3.  Star,  4.  Square,  5.  Cross,  6.  Half  circle,  7.  Diamond, 
- Targets  were  about  5 inches  across  and  displayed  at  18  feet  or  more.  The 
color  only  was  recorded.  Lover  scope  each  time. 


I 5.  K3YCH0FHTS ICAI.  TESTS  AND  AUXILIARY  DATA  SHEET 

(Project  on  Driver  Aptitude  Tests  - Contract  No.  DA-49-083  GSA-iyi) 

Form  X-3  Restricted  Date 

Name Installation 

Unit Rank  Months  in  Army  Main  job  in  Army 

Age  Height  Weight  Reach Chest  Waist  Years  of  schooling 

Job  in  civilian  life Pay  you  got  a month  at  this 

Job  What  do  you  wish  to  do  when  discharged?  - - 

Home  address  _______________ 

*■  "Street'  ' " Town  " State 

How  many  accidents  have  you  had  when  driving  (a)  an  Army  chicle? 

(b)  a civilian  vehicle?  (Damage  of  $10  or  more,  or  someone  needed 

first  aid.)  Describe  briefly  ~ two  examples: 

I > • 

No.  1 - Time  of  day  Number  of  persons  in  car Age  of  oar 

Also  in  a line  or  so  just  what  happened  (confidential) . 

No.  2 - Time  of  day  Number  of  persons  in  car  Age  of  ear 
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Also  in  a line  or  so  just  what  happened  (confidential) 


lo  Steadiness i 1 2 3 4 5 6 7 8 Mean 

2.  Strength*  R L R L Mean  

3.  Color  Perception*  Ig  6,2-.  JL  2^  iS'25  L.L.  452Z1*£§£2202642 

(Cross  out  those 

missed  and  write — _ 

below  digits  read 

in  their  place.)  Summary 

4.  Motility  1 2_ 3 4 Mean 

5.  Handedness*  RLE 

6.  Choice  Reaction  Time  * 1 2 3 4 5 6 7 3 9 

10 11 12 13  14  15 16 17_ 18  19  20  

Errors  or  false  attempts Mean, .Mean  Variability 

7 . Hearing . R.  12  3 L.  . 12  3 Mean 

8.  Simple  Reaction  Time  % 1_  2 ..4,. ,5_ .6 , .,,7^  ..  ,8  m m ..,9, 

10 11_ 12 13  14  15 16  17 18  19  20 

9.  Depth  Perception*  12345678-* 

(Use  last  six  recorded  trials)  Mean 

10.  Snellen  Charts 

(a)  Acuity  Right  Left  Both  **»««"* 

(b)  Astigmatism  Right  Left  Both  Summs ry 


11.  Field  of  Vision  s R.  1 2 3 L.  1 2 3 Mean 

12.  Visual  Efficiency* 

1.  Vertical  Phorias * 

2.  Horizontal  Phorias 

3.  Acuity  Right Left Both 

4.  Color  Top Ri  ht  Left  Bottom  Summary, 

13.  Ocular  Dominance : 1 2 3 4 5 6 7 Summary, 
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14*  Score 

15*  - Score  oh "-'  ■ ?M-z£t0tfk?? 


\ 
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16.  Salf-ratlng.  ' If  you  wete  to  take  a ccmplete  'test  of  driving  including 
knowledge,  skill,  experience,  etc*,  how  would  you  rate  yourself  on  a 
100  point  scale  with  50  being  average*  Put  a cross  on  the  line  at  » 


nearest  £ pej;  cent  level. 


■ ..~X 
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Appendix  C - Correction  of  Criterion  Data 


THE  EFFECT  CF  HOMOGENEOUS  GROUPING  OF  VALID  IT!  COEFFICIENTS 

During  the  analysis  of  Run  Two-A.  data  it  was  noticed  that  the  test 
groups  varied  widely  from  installation  to  installation  and  also  within  in- 
stallations. As  was  confirmed  in  later  runs,  certain  cultural  groups  low  in 
general  ability  tended  to  over-estimate  their  immediate  associates  as  driv- 
ers. They  did  not  include  their  own  name  on  the  PRT  2408  rosters  and  no 
self- ratings  were  made.  However  in  Run  Two-B  self-ratings  were  requested 
on  the  psychophysical  data  sheet  and  the  same  tendency  in  self-rating  was 
noted. 


This  tendency  was  thought  to  he  detrimental  to  the  validity  in- 
dexes obtained  and  it  was  suggested  by  PRS  that  the  mean  zero  r*s  from  sub- 
groups be  calculated  separately  and  mean  r's  from  given  predictors  be 
obtained  from  z-transformation  of  the  coefficients.  Tc  do  this  it  was  first 
necessary  to  group  those  rosters  having  greatest  similarity.  The  relation- 
ship between  the  mean  and  standard  deviations  on  the  criterion  was  decided 
upon  as  the  most  logical  index  to  use.  Since  no  great  consistency  seemed 
to  hold  for  either  of  these  parameters,  as  such,  the  coefficient  of  vari- 
ability was  found  to  give  rather  discrete  groupings  of  rosters.  This 

was  considered  to  be -the  most  satisfactory  index, for 
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classifying  rosters  into  sub-groups  far  calculation  of  zero  r’s.  As  the 
scores  wet©  standardized  by  rosters  this  was  possible  within  installations 
order  to  reduce  the  task  of  making  the  calculations  since  the  procedure 
each  group  as  a separate  matrix  in  the  analysis,.  1? 
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I-JV.  In  all  seven  sub-groups  were  thus  created  add  analysis  of  vari- 
ance made  of  the  groups.  The  F values  were  calculated  for  eadh  of  the 
selected  battery  of  tests  chosen  as  the  most  useful  battezy  for  cross- 
validation  in  the  third  and  final  run . 


TABLE  C-l 


FT;'"  Comparison  of  Sub-groups 


-V  3K£  Difference  in  Means  of  Predictors 
for  Sub-groups  by  Varfi 


,• . .»  . - . -ft-'F  ,*v  . ‘>.vj 
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****** 


Variable 


'2  . jl\-.  6 7 $ ■■  B 

■•V-f’  ..*■  7-  ■ 7 ht  *V--  •=  - **  ' . w L V7.  . . • .• 

'••V  -vvv  ’ .r;:“  ■ r - - „ V : r-  ..."  '7  • 

V ZJQ2*  1 4787  4.667**  j- 569**“  Z.3«*  3i236** 

All  but  twG  of'  the  predictors  sh^ed  significant  F values  confirming  the  . 
hypothesis  that  the  sub-groups  were  sufficiently  different  to  warrant  correc- 
tive treatment* 
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Further  calculation  of  r's  from  the  sub-groups  and  taking  the  mean 
of  the  a- transformations  as  the  best  estimate  of  validity  gave  r5s  some want 
higher  than  those  calculated  from  the  composite  of  all  groups  as  will  be 
noted  from  perusal  of  Table  C-2. 


TABLE  C-2 


Sub-group  Validities  and  Mean  Validity  Obtained 
with  z-transformation  for  Selected  Variables 


Group 

N 

Variable 

(Run  Three 
- raw  zero  r 

N = 331) 

* s ( See  Table 

P.  14) 

> 

0 

• 1 

2 

3 ----- 

4 

6 

7 8 

B 

A 

68 

• .0831 

.0580 

.2014 

.2446 

.2752 

.2296 

,1816  . 0840 

.1748 

B 

38 

.0165 

.4849 

.3127 

.2885 

.1483 

.2482 

.2522  . 0711 

.4057 

C 

43 

.1887 

.0253 

.2061 

.2453 

.3427 

.1502 

.0668  .0979 

.1462 

D 

74 

.1725 

.0992 

.1508 

.1703 

“i  nco 

.1542 

.1379  .1630 

.1368 

E 

35 

.2812 

.3275 

.1950 

.1862 

.2894 

.4240 

.0089  .0910 

.5580 

F 

47 

.1278 

.1563 

.1651 

.2885 

.5804 

.1685 

.3345  .0893 

.4570 

G 

26 

.2365 

.1498 

.2250 

.2453 

.3590 

.0914 

.1245  .1229 

.4580 

Validities  for  Total 

Group  - 

Corrected 

Total  331 

.1484 

.1684 

.1974 

.2260 

.3095 

.2070 

.1489  .0793 

.3004 

Validities  for 

Total  Group  - 

Ur.corr 

acted 

Total  331 

.1294 

.1475 

.1907 

.2125 

,2787 

.2011 

.1360  .0665 

.2855 

There  was  a slight  tendency  for  transformed  validities  to  be  larger  than  the 
composites. 


Legend  for  Table  C-2: 

Groups  - Arbitrary  designation.  Grouping  made  on  basis  of  means  and 
sigmas  within  installation. 

Variables:  0 - Word  Matching  4 - Driver  Know-How 

1 - Lateral  Perception  6 -*  Two-Hand'  Coordination 

2 - EJnergency  Judgment  7 - Visual  Acuity 

3 - Driving  Judgment  8 - Path  Tracing  (%  right) 

B - Attention  to  Detail 

Note:  Variable  5 was  not  used  in  this  analysis. 


The  results  corrobrate  the  reasoning  leading  up  to  this  correc- 
tive treatment  and  the  mean  r’s  were  used  in  the  cross-validations  in  which 
they  were  needed. 

- 
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TESTS  FOR  THE  NIED  OF  FURTHER  CORRECTION  OF  SUB-GROUP  MEANS  ON  THE  CRITERION 


?W: 


The  problem  of  recalculating  a composite  r after  correction  of  the 
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criterion  for  possible  differences  ip  predictor  means  of  sub-groups  was  con- 
sidered. It  was  decided  to  first  make  these  Corrections  and  then  determine 
whether  a significant  difference  existed.  dSince  there  were  Thine  variables  it 
was  obvious  that  nine  different  sets  of  criteria  ccpld  net  be  used  and  the 
predicted  criterion  means  for  each  cf  the  nine  variables  were  averaged  to  ob- 
tain a composite  sub-group  criterion. 


In  order  tc  test  the  significance  of  differences  which  might  exist 
the  mean  criterion  scores  for  each  sub-group  were  predicted  for  each  of  nine 
variables,  using  the  regression  equations 


*7  = byx  (x  - x)  f 


where  f 


y - predicted  mean  criterion  score,  for 
x — sub-group  mean  f cr  variable  x 
5c  - population  mean  ftr  -va^abie  y - 
T - population  mean  criterion  score 


byx  = r 5y 


where : . --  ~ -- ~ . .. 

;v;  ; ■ ,''r-:Z  mean  correlation  coefficient  of  variable  x 

\ . criterion  y 

' - sy.  = standard  deviation  of  criterion 

■r*^- i ' ®x  = standard  deviation  of  variable  x 

; - ■*  ; ••  .--V  J V::’" 

uv  There  individual  predicted  mean  criterion  scores  were  averaged  giving  the 
following  predicted  mean  criterion  scores  for  the  seven  sub-groups  as  shown 
in  Table  C-3.  * . 

- ; TABLE  C-3 

Comparison  of  Ilean  and  Predicted  Values 
of  Criterion  Scores  for  Seven  Sub-Groups 


Predicted  Ifean 
Criterion  Score  " 


Difference 


r : -d'tv  -i 

%:«if  "/■ 

8fi^6'5ajM  , ' f t % - . ~P  ' ■ 

fi£f  v V v J-  ?«?.  • 


150.8397* 
148.  1418 
146.8249 
148.5698 
149.1459 
t.  149.4675 
4 148.6236 


+1.6615 

-1.0364 

-.3533 

- .5884 

- ,0323 
+ .2893 

- .5546 


*The  values  are  carried  to  four  places  only  for  emphasis  in  this  comparison. 
JV  Actually  the  means  abe  not  significant  heyondintegralvalufis. 


«ssr 
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Since  the  standard  error  of  estimate  of  the  population  mean  criterion  score, 
as  calculated  by  the  formula  shown  below  is  1,3910.,  only  one  predicted  sub- 
group mean  criterion  score  showed  a difference  from  the  population  mean  great- 
er than  the  standard  error  of  estimate  and  none  were  significantly  greater  •* 


x 


where  s 

.'r—  s standard  error  of  estimate  of  the  mean 
x 

a - standard  deviation  of  criterion 
N s number  of  subjects 

It  is  quite  certain  that  any  effects  on  correlation  of  a composite  score  if 
carried  out  would  be  negligible  and  not  worth  the  time  required  to  make  the 
additional  computations. 
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A ppendfe  B - Statistical  Results 


PUN  ONE  DATA 


Postulated 

Function 

Arny 

Desig- 

nation 

Relia- 

bility 

r 

r with 
Aptitude 
Area  I 

Valid! 

r 

Activity 

Activity  I 

63 

.67 

*.06 

*.02 

Activity  II 

63 

.67 

-.02 

-.07 

Gross 

Tracing 

Coordination 

Coordination 

60 

— 

f *13 

Fine  . 

Coordination 

Line  Tracing 

67 

.65 

*.02 

-»20 

Perception  and 

Spatial  Relations 

Coordination 

Form  A 

206 

.62 

*.15 

Form  B 

59 

*.22 

Speed  and 

Visual  Recognition 

68 

.84  „ 

*.49 

Accuracy  of 

Letter  Block 

199 

.S9K* 

*.52 

*.10 

Perception 

Object  Identification 

65 

.S6 

*.22 

Speed  of  Perception 

61 

— 

*.37 

-.01 

Speed  of  Perception 

(Revised) 

62 

— 

*.36 

*.01 

Lateral  Perception 

66 

.63 

*.50 

-.05 

Visual 

Visual  Acuity 

202 

Perception 

Part  I 

— 

Part  II 

— 

*.42 

Part  III 

— 

*•38 

Part  IV 

— 

*.24 

Fart  V 

- — 

*.39 

Total 

.91 

— 

Word  Matching 

207 

.93 

f .37 

-.08 

Visual 

Traffic  Observation 

201 

.82 

*.20 

Memory 

Visual  Memory 

64 

.74 

f.34 

Judgmental 

Space  Judgment 

69 

.87 

*.28 

Factor* 

Emergency  Driving 

196 

.8H 

Emergency  Judgment 

87 

.61 

*•41 

Driving  Judgment 

Form  A 

45 

.71 

*.31 

t ’ ■ 

Form  B 

203 

.89 

*.12 

Personality  and 

Compensation 

Motto  Test 

208 

.82 

*.20 

indicates  use  of  Xud or -Richardson  Formula. 

Others  odd-even  technique 

corrected  by  the  Spearman-Brown  formula* 


RUN  TUO-A  DATA 


■> 

Army 

Designate 

on  Name 

Scoring 

Ifethod 

Vali- 

dity 

lie  an 

S.L1. 

Maxi- 

mum* 

♦ 

CRT  63 

Motility 

No.  right 

■f  .04 

155.0 

43.6 

293  M 

PRT  232? 

Two-IIand  Coordination 

Total  right 

-.12 

103.9 

26.6 

173  M 

CRT  60 

Tracing  Coordination 

Total  right 

-.07 

85.0 

33.8 

209  T 

CRT  67 

Tracing  Ability  Sample  pts*  No.  right 

•f  .06 

18.8 

11.2 

44  M 

CRT  195 

Pattern  Tracing  n 

ti  n n 

-.03 

232.2 

59.1 

313  M 

PRT  2332 

Army  Path  Tracing 

Per  cent  right 

+ .09 

75.1 

22.8 

100  K 

CRT  206 

Spatial  Relations  (Form 

X)  No.  right 

-.01 

13.9 

5.9 

40  T 

; 1 ■ v 7 ' 

CRT  68 

Visual  Recognition 

No.  right 

-.09 

27.8 

7.9 

40  T 

*r 

Ujcvi. 

Letter  Block 

No.  right 

-.08 

31.7 

9.6 

45  T 

. , ...  . 

CRT  65 

Object  Identification 

- - No.  right 

-.11 

16.8 

4.6 

27  T 

1 _ *)?*  , 

PRT  23?4 

Attention  to  Detail 

No.  right 

-.14 

27.4 

7.3 

50  M 

CRT  66 

Lateral  Perception 

No.  right 

-.08 

30.6 

9.0 

50  T 

CRT  202 

Visual  Acuity  (Parts  II, 

III,  IV  & V)  He, 

- -.16 

45.3 

12.0 

96  T 

v ' ? - • 

:»-r 

"CRT  202 

Visual  Acuity  (Parts  II, 

III  & IV)  right 

-.19 

39.3 

7.4 

84  T 

CRT -^37 

Word  Matching 

Nb.  right 

-.16 

39.0 

7.9 

50  T 

CRT  201 

Traffic  Observation 

No*  right  • ; 

-.05 

34.1 

9.9 

50  T 

CRT  64 

Visual  Memory 

No.  right 

-.07 

6.6 

4.6 

20  T 

CRT  69 

Space  Judgment 

No.  right 

-.04 

16.6 

5.9 

48  T 

r 

CRT  196 

Emergency  Driving 

No.  right 

-.14 

16.3 

5.1 

35  T 

CRT  87 

Emergency  Judgment 

No.  right 

-.21 

15.4 

5.7 

30  T 

•/  CRT  88 

Driving  Judgment  (Form  X - Selected  items 

-from  Run  I) 

Gross  validated 

_ IQ 

10.3 

3--3 

23  T 

CRT  88 

Driving  Judgment  (Form  X - all  items) 

Cress  validated 

-.12 

17.1 

5.9 

40  T 

CRT  208 

Motto  Test 

Special 

-.04 

61.7 

12.9 

120  T 

PRT  2412 

Driver  Know-How 

No.  right 

-.12 

29.5 

7.0 

40  M 

AGCT 

Aptitude  Area  I 

(A) 

-.09 

94.4 

18.1 

144  M 

^Followed  by  M = Maximum  score  made;  by  T = Total  items  in  the  test. 


RUN  Tt/O-B  DATA 


CRT  202 

Visual  Acuity  (Farts  II,  III  Sc  IV)  No.  Rt, 

.-.08 

41.3 

13.7 

84  T 

CRT  216 

Difference  Detection  (All  items)  No.  Rt, 

-.19 

12.1 

3.6 

25  T 

CRT  66 

Lateral  Perception 

••  *• 

^ A 
-.0.0 

37.0 

7.5 

50  T 

PRT  2457 

Driver's  S-D  Blank,  Side  1 

, Bax  D (A) 

-.14 

35.7 

6.3 

51  M 

PRT  2457 

Driver's  S-D  Blank,  Side  2 

, Box  B (A)  - 

-.14 

27.0 

4.0 

35  M 

APR* 

Educational  Level 

(A) 

-.24 

9.8 

1.9 

13  M 

PP»* 

Strength  (Total  4 trials) 

-.02 

203.2 

26.7 

279  M 

PRT  565 

Composite  Psychophysical 

(Weighted  ) 

-.23 

241.0 

30.1 

303  M 

AGCT 

Aptitude  Area  I 

(A) 

-.19 

96.7 

17.6 

APR 

AR 

it 

-.10 

91.1 

21.5 

APR 

MA 

It 

-.14 

101.8 

19.4 

APR 

SM 

It 

-.15 

102  s0 

18.1 

APR 

AI 

It 

-.17 

103.8 

21.3 

APR 

El 

n 

-.16 

94.8 

25.5 

* ly  Personnel  Record  ^Psychophysical  Test 
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RIJN  THREE  DATA 


CRT  88 

Driving  Judgment 

No 

.Rt. 

-.21 

15. C 

5.1 

CRT  87 

Saergency  Judgment 

n 

it 

-.19 

18.5 

3.8 

PUT  2412 

Driver  Know-How 

it 

tt 

-.28 

28.4 

6.1 

PAT  2374 

Attention  to  Detail 

u 

it 

-.29 

26.1 

7.2 

PET  2387 

Two-Hand  Coordination 

it 

tt 

-.20 

109.3 

24.4 

CRT  207 

Word  Matching 

it 

t! 

-.13 

40.5 

6.2 

CRT  216 

Difference  Detection  (Selected  items) 

-.15 

6.6 

2.1 

CRT  216 

Difference  Detection  (Total  items) 

-.18 

12.3 

3a 

CRT  66 

Latera-i.  Perception 

No, 

.Rt. 

-.15 

33.9 

8.3 

CRT  202 

Visual  Acuity  (Parts  II 

,111  & IV)  " 

it 

-.14 

41*4 

11.4 

PHT  2332 

Army  Path  Tracing 

% Correct 

-.07 

93.9 

9.2 

PET  2457 

Driver’s  S-D  Blank,  Side  1,  Box  E < 

(A) 

.00 

72.9 

7.5 

PET  2457 

n tt  tt  tt 

1,  « F 

tt 

-.10 

107.6 

11.3 

PET  2457 

n it  it  tt 

■ 1,  "A 

tt 

-.10 

14.3 

4.5 

PET  2457 

tt  it  tt  n 

i. „ « S; 

n 

-.08 

0 e 
/*/ 

“9  A 
fi  - 

PET  2457 

n n it  tt 

l'  « C 

tt 

-ao 

10.8 

4*4 

PRT  2457 

it  - •«  » “ tt 

1,  « D 

tt 

-.18 

34.7 

6.7 

PET  2457 

tt  n « it 

2,  " B 

ti 

+ .12 

27*4 

3.9 

PET  2457 

ft  t!  It  tt 

2,  « A 

tt 

+ .05 

42.4 

5.9 

PRT  2457 

tt  n tt  11 

2,  « C 

tt 

+ .04 

3a 

3.8 

APR 

Aptitude  Area  I 

tt  it 

-as 

94.8 

16.8 

APR 

RV 

11 

-.07 

96.5 

19a 

APR 

AR 

<1 

-.24 

90.5 

19a 

APR 

PA 

11 

-.07 

96.7 

22*2 

APR 

ACS 

tt 

-.06 

86.7 

18,5 

APR 

ARC 

11 

-.09 

105.8 

10.4 

APR 

SM 

11 

-.21 

99.9 

17.7 

APR 

AI 

11 

-.24 

102,6 

19.0 

APR 

MA 

11 

-.23 

103.5 

16.9 

APR 

El 

it 

-.17 

93.7 

23.8 

APR 

EX 

tt 

-.07 

89.6 

24.8 

PP 

Choice  Reaction  Time  (errors  or  false 

starts) 

+.17 

3.0 

1.8 

APE 

Months  in  Army 

4 .11 

25.5 

19.5 

PP 

Weight 

-.10 

166.4 

21.4 

PP 

Job  Rating  as  Civilian 

^ W QnoTo  ^ 

-.07 

6.3 

2,3 

APR 

Average  Miles  a Month 

+ .10 

807.1  428.5 

PP 

Motility  (Total  of  4 trials  4 10) 

-.06 

27.1 

3.0 

PP 

Snellen  Acuity 

+.03 

58.2 

14.7- 

ARP 

Time  Since  Personnel  Action  (in  Mcs 

0 

+ .09 

9.9 

10.5 

PRT  565 

Composite 

(Weighted) 

-.12 

252.0 

29.9 

rp 

Stxnsngth  (Total  of  4 trials  f 10) 

+a9 

19.4 

2.9 

APR 

Length  of  Present  Assignment  (in  Mos.) 

+ .02 

10.6 

10,3 

APR 

Months  Exp.  in  Driving  Army  Vehicles 

+ .05 

17.9 

19.3 

APR  & PP 

Accidents  Driver  Has  Had 

+.05 

0.4 

0,3 

PP 

Self  Rating  (On  a 10  pt 

..  scale) 

+ .07 

6.4 

1.8 

PP 

Age 

(In  yrs 

.) 

-.12 

22.8 

2.8 

FP 

Educational  Level 

(Yrs.  in  school) 

-as 

9,9 

2*2 

PP 

Steadiness  (total  of  8 

trials) 

-.10 

81.0 

12,8 

r*r» 
A f 

Choice  Reaction  (Mean  x 2) 

4,06 

63.9 

8.7 

PP 

Field  of  Vision  (Total 

field) 

.00 

175,5 

10,8 

PF 

Armed  Forces  Vision  Tec 

it(Same  as  Snellen)  +.03 

58,7 

45.3 

PP 


Choice  Reaction  Time  (Total  variability 


~ 10) 


13  oi 


30  T 
30  T 
41  M 
47  M 
166  M 
50  T 
12  M 
25  T 
50  T 
84  T 
100  M 
92  M 
139  M 
24  M 

V 

15  M 
50  H 
35  M 
57  M 
7 M 
133  M 
143  M 
145  M 

139  M 

140  M 
151  H 
139  M 
145  M 
155  M 
139  M 

141  M 


+.06 


5.0 


•■vr ' 


Supplementary  Intercorrelations  from  Run  Three  are  presented  be' 
lew  using  the  same  numerical  designation  used  in  Table  5 shown  in  the 
main  body  of  this  report. 


Predictor 

Army 

Designation 

AR 

0 

31 

1 

AI 

2 

El 

3 

Word  Hatching 

CRT  20? 

.4383 

.4058 

.3137 

.1966 

Lateral  Perception 

CRT  200 

.4887 

.4282 

.3491 

.3080 

Emergency  Judgment 

CRT  87 

.4778 . 

.3977 

.3564 

.2645 

Driving  Judgment 

CRT  88 

.4890 

.5408 

.4589 

.3289 

Driving  Know-How 

.PRT  2412 

.4893 

.5266 

.5355 

,2930 

Difference  Detection 

CRT  216 

.2734 

.2790 

.1910 

.1038 

Two-Hand  Coordination 

PRT  2S87 

.2490 

.2197 

.1426 

.0905 

Visual  Acuity  (II,  III  & IV) 

CRT  202 

.4458 

.3502 

.2919 

.2434 

Attention  to  Detail 

rrvi  2374 

.3652 

.2605 

.2499 

.1330 

Bib.  Side  1 Pox  D 

PRT  2457 

-.0493 

.0353 

.2515 

-.0571 

Bib',  Side  2 Box  B 

PRT  2457 

.1833 

.1737 

.1822 

.0896 

Strength 

Measured 

.1223 

.1293 

.187? 

.0^67 

Education  al  I*evel 

APR  . 

.5222 

.4864 

.3595 

.3247 

Composite  PRT  565 

PRT  565 

.2588 

' .2640 

.2656 

.0722 

Aptitude  Area  I 

ACT 

.7941 

.6774 

.5438 

.4497 

Mechanical  Aptitude 

ACT 

.5221 

.5930 

.5669 

.3864 

Appendix  E - Selection  of  Tests 


Tests  with  significant  zero-order  coefficients  (in 
Tables  3 and  5)  were  combined  to  determine  the  effectiveness 
of  batteries  composed  of  different  tests  and  of  varying  numbers 
of  tests. 

Since  the  betas  vary  considerably  with  the  particular 
combinations  of  variables  in  which  they  are  found,  it  was  thought 
advisable  to  try  as  many  different  combinations  as  the  data  would 
permit  in  order  to  provide  alternate  batteries.  Consequently  a 
number  of  combinations  were  made  from  the  basic  data  and  the 
cross-validation  techniques  applied  to  each.  Because  subjects 
in  Run  Two- A and  Run  Two-B  were  not  common,  cross-validations 
were  made  only  on  combinations  of  variables  within  each  run. 

The  combinations  are  labelled,  Table  E~l,  E-3,  E-5 , 

E-7,  and  E-9,  to  distinguish  the  predictor  battery  assembled. 
Each  is  set  up  separately  for  convenience  of  reference.  When 
double  cross-validations  were  possible,  Tables  E-2,  E-4,  and 
S-6  are  given  for  comparison.  Although  the  tern  has  not  been 
generally  used,  it  might  be  convenient  to  speak  of  such  treat- 
ment as  forward  or  backward  cross-validations.  The  former 
being  used  in  the  eases  where  betas  from  a subsequent  run  are 
multiplied  by  zero  r’s.  This  necessitates  calculation  of  the 
multiple  R's  to  obtain  betas  for  use  in  the  process,  Ibut  the 
double  set  of  values  is  useful  for  better  comparison.** 
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Cross-validated  R - .2306  (reflect ad)  *Msan  Validities  from  z-transf or nation  used  in  cross-validation. 
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Appendix  F — Special  Data  and  Siplorationa 


As  in  any  research  program,  ns w suggestions  are  constantly  coining  up 
and  oftentimes  a slight  digression  will  yield  most  important  data  to  guide 
further  progress  of  the  study.  In  order  to  avoid  confusion  of  the  reader  as 
to  the  essential  features  ox  this  stuefcr,  all  such  secondary  observations  and 
explorations  are  brought  together  here  for  brief  discussion.  They  will  be 
presented  in  the  order  of  development  and  under  the  respective  headings  out- 
lined in  this  report. 


HUN  ONE 

Some  explorations  were  made  of  using  the  first  five  scales  on  the 
Army  Fating  Scale,  Although  Scale  I was  intended  only  as  a suppressor,  the 
results  showed  it  merely  tended  to  dilute  the  results  as  expected.  Use  cf 
PIT  2403  was  found  superior  to  the  five-scale  version  or  any  other  combination 
of  parts  of  the  Criterion  explored.  These  explorations  were  begin  in  an  at- 
tempt to  expand  the  Scale  portion  which  was  quite  normal  in  order  to  minimize 
the  Habit  portion  which  was  considerably  skewed.  Empirical  teats  of  normal- 
izing did  not  contribute  positively  nor  in  any  appreciable  way  enough  to  war- 
rant the  extra  effort. 

A Driving  Score  Card  has  been  used  for  several  years  for  driver  ed- 
ucation students  at  Iowa  State  College.  It  is  normally  used  as  one  rides  in 
the  car  with  a neophyte  driver.  Before  PRT  2408  was  available,  and  in  3 one 
preliminary  runs  with  certain  tests  using  local  National  Guard  units  as  sub- 
jects, this  card  was  used  as  a basi3  of  evaluation.  It  was  slightly  changed 
to  be  adaptable  to  group  ratings.  In  the  absence  of  any  sort  of  criterion  -it 
was  used  and  gave  some  degree  of  promise.  In  a later  study  during  Ran  One  it 
was  givon  to  a limited  number  of  subjects  and  designated  as  the  Short  Crite- 
rion. A combination  by  simple  addition  of  scores  of  PRT  2408  and  the  Sheer t 
Criterion  was  also  tiled  out  on  a limited  number  of  variables.  The  sum  of, the 
two  was  arbitrarily  designated  as  the  Master  Criterion.  Neither  of  these 
alternate  criteria  used  in  the  preliminary  explorations  added  anything  to  the 
regular  Army  PRT  2403  and  the  results  will  not  be  reported  in  detail. 

Different  methods  of  scoring  certain  tests  were  also  esqalored.  Hot- 
able  of  these  was  the  CRT  60,  Tracing  Coordination  Test.  (Not  shown  on  Plate) 
The  following  methods  were  used:  (a)  total  number  right,  (b)  total  of  right- 
hand,  (c)  total  of  left-hand,  and  (d)  difference  between  the  right  and  left 
hands.  Ho  essential  difference  was  found  and  since  the  total  score  vaB  mare 
reliable  it  was  used  in  all  further  studies  of  this  test. 


RUN  TUO-A 

In  this  run  several  extra-contractural  explorations  were  made  on 
scoring  methods.  PRS  had  found  some  advantage  for  the  inner  trials  (two  ad- 
jacent columns  of  circles)  in  the  PRT  2387,  Two-Hand  Coordination  Test,  (See 
Appendix  A,  Plate  III-3).  Correlations  were  made  of  the  following  scorings 
with  the  criterion:  (a)  total  score,  (b)  ,!per  cent  error*'  cf  items 


attempted  wan  used  as  the  score,  (c)  ’’inner”  score,  (d)  "middle”  score,  ar.d 
(e)  "outer”  score.  No  appreciable  difference  wa3  found  but  the  “per  cent 
error”  total  score  gave  the  lowe st  validity  coefficient  with  the  PRT  2408. 
Since  the  total  score  was  most  stable  and  yielded  a reliability  of  4*63  on  89 
oases  by  the  teat-re test  method,  it  was  used.  The  shorter  scores  would  likely 
give  insufficient  consistency. 

The  PRT  2382  Army  Path  Tracing  was  scored  in  two  ways:  "number 

right”  and  "per  cent  right”.  The  latter  score  gave  a more  satisfactory  val- 
idity than  the  former,  although  neither  was  strong  enough  to  place  the  test 
in  the  final  battery. 


Various  combinations  and  forms  of  the  Spatial  Relations  Test  were 
used  but  ncne  yielded  adequate  validities  to  place  it  in  the  final  battery  of 
predictors.  (See  Appendix  A,  Plate  II-6) 


RUH  TUO-B 


yje***' 


It  was  suggested  that  certain  tests  might  give  s better  predictive 
index  if  they  were  given  under  d?  straction.  Consequently  the  following  tests 
were  given  both  ways,  alternating  the  "with”  and  "without”  distraction  from 
group  to  groups  PRT  2332  - Army  Path  Tracing,  CRT  60  - Two-Hand  Tracing,  and 
CRT  66  - Lateral  Perception.  Since  the  validities  were  all  appreciably  lower 
"with"  distraction  than  "without”  the  further  use  of  distraction  was  abandon- 
ed*   •-  ■ -r«:  I. 


Is  the  psychophysical  test3  it  was  found  that  the  PRT  565  device 
for  measuring  depth  perception  wee  defective  in  several  ways,  notably  in  that 
it  could  be  "adjusted"  by  the  examinee  to  main  a better  score  than  deserved. 
This  c.culd  be  done  in  various  ways:  (a)  by  noting  small  cues  on  the  string, 

(b)  by  moving  to  extremes,  then  setting  the  peg  in  the  middle,  (e)  by  signals 
from  a colleague,  (d)  by  feel  of  slight  friction,  and  others*  A larger  model 
was  constructed  which  allows:  (a)  the  stationary  pegs  to  be  set  at  different- 

points,  (b)  the  movable  peg  to  slip  on  the  string,  and  (c)  longer  travel  to 
offset  the  placement  feature.  This  modified  test  gave  considerably  higher 
reliability 


Further  improvements  for  this  test  would  be:  (a)  built-in-illumina- 

tion, (b)  hiding  the  target  from  view  of  on- lookers,  and  (c)  use  of  a total 
integrating  score  mechanism,  etc*  From  several  sources  of  information  and 
observation  it  is  doubtful  whether  PRT  565  is  usually  given  according  to 
specifications  outlined  in  the  Manual. 


RUN  THREE 

Ihe  only  additional  explorations  made  in  Run  Three  was  a test- 
re  test  of  reliability  made  of  PRT  2387  - Army  Two-Hand  Coordination  which 
yielded  a raw  r of  .63  on  89  cases.  Tte  test  wes  used  on  the  same  group  with- 
in a period  of  three  hours.  The  test  should  probably  be  lengthened. 


K 
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Several  newer  tests  were  developed  later  in  the  study  which  may  have 
possibilities.  These  will  be  described  briefly. 

1.  Perseveration  Test.  Since  several  investigators  have  mentioned 
perseveration  in  relation  to  accidents,  the  rationale  is  that  a measure  of  the 
tendency  to  perseverate  may  indicate  a tendency  to  be  involved  in  an  accident 
through  a deficiency  in  the  ability  to  adapt  momentarily.  This  could  well 
show  up  in  ratings  of  a driver. 


The  nature  of  the  test  is  that  of  a boring  and  tedious  type  of  activ- 
ity in  which  the  responses  are  structured  in  one  direction.  At  the  end  of  a 
certain  number  of  items  the  task  is  reversed,  thus  putting  the  examinee  off 
guard.  The  per  cent  of  errors  made  in  the  second  section  only  is  taken  as  a 
score.  The  items  are  of  the  following  types 


Section  I 

1,  Which  letter  is  most  frequent  in 

the  following  lice? 

mnomonjkcankojkon 
(a)  o (b)  m (c)  n (d)  j (e)  k 

2.  Uhich  symbol  occurs  most  often? 


I rf  Jl  rt  a .-t  « . t el  41  it 
it  T /->  ir  — fi  J /•’  it  t — T /*  if  - TT 


(a)  (b)  - (c)  4 (d)  % (e)  c> 


Section  II 

20.  Uhich  mark  appears  least  often? 

I '?  II  *?  I V R VI 

1 ^ « ••••• 

(a)  . (b)  , (e)  2 (d)  ? (e)  « 

21.  Which  number  is  used  least  often? 

1 2;i  4 3 5 4 5 3 4 2 1 4 3 4 5 1 

(a)  1 (b)  2 (c)  3 (d)  4 (e)  5 


After  attaining  a set,  the  task  is  changed,  and  the  per  cent  of  error 
after  the  change  is  hypothesised  as  a measure  of  the  tendency  to  perseverate. 
The  purpose  of  the  test  is  disguised  under  the  title  Accuracy  Test.  Copies 
have  been  furnished  PRS.  Preliminary  runs  showed  promising  validities# 

' ■ 

■*  Another  test  of  perseveration  of  somewhat  different  nature  was  used 
in  an  experimental  way.  It  consists  of  the  intermingling  of  nonsense  sylla- 
bles with  sense  material.  In  principle  it  was  nert  unlike  the  disarranged 
sentenced  test  of  the  Army  Alpha.  'The  score  is  simply  the  number  right.  The 
rationale  is  that  one  willing  to  compensate  in  effort  over  a boring  and  sense- 
less task  may  tend  to  give  more  careful  attention  to  the  job  of  driving  at 
tines  when  he  may  be  more  likely  to  have  trouble.  The  following  items  are 
similar  to  those  used  and  will  indicate  the  nature  of  the  test  : 

1.  Men  plunk*  now  icko  travel  i pio  by  high  books  altitude  planes. 

2.  Ipke  zebios  hila  omos  dhaba, 

3.  Eska  ostriches  uo  yield  loma  superior  ilya  dee  fur. 

The  first  item  would  be  marked  (A)  as  time,  tbs  second  (B)  as  being 
pure  nonsense,  and  the  third  (C)  as  being  untrue.  Only  preliminary  studies 

were  t-hl®  _ 
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A special  study  was  made  of  visual  acuity  tests  as  predictors 
of  driving  ability.  While  a complete  matrix  could  not  be  set  up  due  to  the 
lack  of  common  examinees,  the  following  correlations  were  computed; 


Various  Correlations  of  Visual  Tests 
(Ail  reflected  r's  Ns  331) 

Snellen  Acuity  with  Armed  Forces  Vision  Test  *67 
Snellen  Acuity  with  X Vision  Test  .54 
Snellen  Acuity  with  Word  ^fetching,  CRT  207  .21 
Snellen  Acuity  with  Visual  Acuity,  CRT  202 

(Parts  II,  III  & IV)  ,04 
CRT  207  with  Armed  Forces  Test  .13 
CRT  202  with  Armed  Forces  Test  .03 
CRT  207  with  CRT  202  .36 


The  fact  that-  the  examinees  were  a more  or  less  homogeneous  group 
by  reason  of  having  been  doubly  screened  for  visual  acuity  would  tend  to 
lower  these  correlations.  Word  Matching  would  seem  to  be  the  better  test 
of  visual  acuity  of  the  two  written  tests  used.  Acuity  itself  did  not 
correlate  significantly  with  ratings  on  the  Criterion,  but  this,  again, 
could  be  due  to  the  screening  of  the  men  before  tihey  became  drivers. 
Doubtful  cases  for  thB  most  part  would  have  been  screened  out. 


Appendix  G - Discussion  of  I tom- Analysis  Ifctftods 

While  item-analysis  was  made  of  tests  to  which  it  was  applicable 
for  both  Pun  One  and  Run  Two,  subsequent  check  by  cross-validation  did  not 
chow  stable  results.  A method  used  'ey  FRS  was  employed.  It  consists  of 
dividing  the  test  group  into  five  equal  parts  weighting  each  of  the  quin- 
tiles as  follows  s Two  extreme  quintiles  x 1.47S,  quintiles  next  to  ex- 
tremes x .562  and  zero  weighting  for  the  middle  quintile.  Estimated  bi- 
serials are  obtained  from  the  Kolb e-Edger ton  Table. 

Also  a 3hort  test  composed  of  significant  items  chosen  from  sev- 
eral earlier  tests,  mostly  not  in  the  selected  battery  from  Run  Two-A, 
were  composited  and  used  in  Run  Three  on  an  experimental  basis.  Despite 
the  experimental  cross-validation  sample  showed  only  an  r of  .10  in  the 
proper  direction  of  relationship  with  the  criterion.  Biserials  averaged  .25 

Thus  the  tests  for  usefulness  suggested  by  Katzell  (1951)  do  not 
seem  to  warrant  item-analysis  for  the  data  under  consideration  here. 

A number  of  similar  explorations  with  forms  of  tests  indicated 
that  item-analysis  and  selection  with  the  size  of  biserials  to  be  expected 
and  the  number  ef  cases  in  this  study  is  not  worth-while.  Normal  chance 
variation  usually  erases  any  selected  item  significance  on  cross-validation. 
It  is  suggested  that  chi  square  or  sane  application  of  the  phi  coefficient 
might  be  used  in  order  that  significance  of  biserials  be  determined  before 
a long  and  laborious  process  of  calculation  of  coefficients  be  carried  out. 
It  is  the  writer’s  opinion,  as  a result  of  this  study,  that  only  biserial 
r’s  sufficient  to  show  significance  at  the  10  per  cent  confidence  level 
should  be  given  consideration  in  item  selection  for  data  of  this  type. 


